EP 0 367 110 A1

Europé@isches Patentamt

) 0 European Patent Office _ () Publication number: 0 367 110
Office européen des brevets A1
® - EUROPEAN PATENT APPLICATION
@) Application number: 89119910.1 & Int. 15 CO7D 495/22 , CO7D 495/14 ,
_ A61K 31/55 , //(C07D495/22,
@ Date of filing: 26.10.89 249:00,243:00,333:00,207:00),
(C07D495/14,249:00,243:00,
333:00)
Additional inventor; Yamatsu, isao 3605-669, Tsukuba-shi tbaraki(JP)
Kashiwadamachi Ushiku-shi, Ibaraki, Japan. Inventor: Miyamoto, Mitsuaki
5203, Stearms Hill Road
@ Priority: 31.10.88 JP 275460/88 Waltham, MA 02154(US)
24.11.88 JP 297068/88 Inventor: Sakuma, Yoshinori
16.12.88 JP 318016/88 25-3, Migimomi
28.12.88 JP 331622/88 Tsuchiura-shi Ibaraki(JP)
Inventor: Muramoto, Kenzo
Date of publication of application: 204, 19-13, Kasuga 4-chome
09.05.90 Bulletin 90/19 Tsukuba-shi Ibaraki(JP)
Inventor: Obaishi, Hiroshi
Designated Contracting States: 307, 23-5, Amakubo 2-chome
AT BE CHDEES FR GB GR IT LI LU NL SE Tsukuba-shi Ibaraki(JP)
Inventor: Harada, Koukichi
@) Applicant: Eisai Co., Ltd. 3-2, 11-2, Matsushiro 2-chome
6-10, Koishikawa 4-chome Bunkyo-ku Tsukuba-shi Ibaraki(JP)
Tokyo(JP) Inventor: Tsunoda, Hajime
10-4, Toukoudai 1-chome
@ Inventor: Okano, Kazuo Tsukuba-shi Ibaraki(JP)
11-8, Kinunodai 3-chome Yawaharamura Inventor: Katayama, Satoshi
Tsukuba-gun Ibaraki(JP) 16-7, Kannondai 1-chome
Inventor: Miyazawa, Shuhei Tsukuba-shi Ibaraki(JP)
B-202, 8-17, Hakusan 6-chome Inventor: Yamada, Kouji
Toride-shi ibaraki(JP) 8-8, Kariyacho 5-chome
Inventor: Clark, Richard Stephen John Ushiku-shi Ibaraki(JP)
B-201, 12-2, Ninomiya 1-chome Inventor: Souda, Shigeru
Tsukuba-shi Ibaraki(JP) 972-16, Ushikumachi
Inventor: Abe, Shinya Ushiku-shi Ibaraki{(JP)
1083-44, Onabakemachi Inventor: Machida, Yoshimasa
Ushiku-shi Ibaraki(JP) 500-81, Shimohirooka
Inventor: Kawahara, Tetsuya Tuskuba-shi Ibaraki(JP)
304, 23-5, Amakubo 2-chome inventor: Katayama, Kouichi
Tsukuba-shi Ibaraki(JP) 30-3, Umezono 2-chome
Inventor: Shimomura, Naoyuki Tuskuba-shi Ibaraki(JP)
207, 23-5, Amakubo 2-chome
Tsukuba-shi Ibaraki(JP)
inventor: Asano, Osamu Representative: Hansen, Bernd, Dr.rer.nat. et
103, 19-13, Kasuga 4-chome al
Tsukuba-shi Ibaraki(JP) : Hoffmann, Eitle & Partner Patentanwilte
inventor: Yoshimura, Hiroyuki Arabellastrasse 4 Postfach 81 04 20
301, 4-18, Ninomiya 4-chome D-8000 Miinchen 81(DE)

Xerox Copy Centre



EP 0 367 110 A1

@ 1,4-diazepine derivative and its pharmaceutical use.

@ A triazolo-1,4-di-azepine compound of the below given formula and a pharmacologically acceptable salt
thereof are disclosed and useful in the pharmaceutical fieid, especially to allergic diseases.

RE e N
Y—-(X)n—N [ 1R
L_.—N// Rz

2]

in which R1 and R2 are hydrogen or an alkyl, R3 is hydrogen or a halogen, R4 is hydrogen or an alkyl. X is
-OCO-, -NHCO-, -CO- or others and Y is a cycloalkyl, a cycioalkylalkyi, an alkyny! or others.
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1,4-diazepine derivative and its pharmaceutical use

The invention provides a new 1,4-diazepine derivative and a pharmacologically acceptable salt thereof,
a process for preparing it and the pharmaceutical use. The compound and the salt have an excellent
medical activity.

(Prior Arts)

In recent years, a platelet activating factor (hereinafter referred to simply as PAF) has attracted much
attention and its relationship with various diseases is now being clarified. Now, it has been assumed that
PAF takes part in not only inflammation, but also DIC, endotoxin shock, asthma, ulcers in alimentary canal,
hepatisis and the rejection at the time of organ transplantation. In addition, attention has been drawn to as a
mediator which is one of allergic reactions.

Under these circumstances, there have been made investigations on compounds having the anii-PAF
activity. Among these compounds, a 1,4-diazepine compound having the anti-PAF action has been
proposed, for example, in Japanese Laid-open Patent Application No. 63-33382. However, a satisfactory
anti-PAF agent which is adapted, particularly, for allergies such as asthma has not been developed yet.

Accordingly, we have continued investigations and studies over a long term with respect to 1.4-
diazepine derivatives which have not only an excellent PAF-inhibiting activity, but also a long activity.

(Summary of the Invention)

We made intensive studies over a long term in order to attain the above object and, as a resuli, found
that the purpose could be achieved by 1,4-diazepine derivatives defined below or pharmacologically
acceptable salts thereof. The present invention has been accomplished based on the above finding.

The invention provides a triazolo-1,4-di-azepine compound of the below given formula and a pharmaco-
logically acceptable salt thereof.

RY'— =0

S N i
Y—(X)n—m '
—N/
- et

R
R?

]

(wherein R' and R? are the same or different and represent a hydrogen atom or a lower alkyl group, R3
represents a hydrogen atom or a halogen atom, R* represents a hydrogen atom or a lower alky! group, X

represents
(a) a group of the formula

Il
-0-C -,
(b} a group of the formula,

wherein R® represents a hydrogen atom or a lower alkyl group,

3
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- (c) a group of the formula,

(o]

O

s

(d) a group of the formula,

OR®
|
- 0 - l) -,
I
0
(wherein R® represents a lower alkyl group),
(e) a group of the formula,
0]
I
- S -,
I
0

n is an integer of 0 or 1, and Y represents
(1) a cycloalkyl group which may have a substituent(s), (2) a cycloalkylalkyl, (3) an alkynyl group,
(4) a group of the formula,

R7
|
CUB‘?-(CHZ)E

CN

in which R7 is hydrogen or methyl and r is zero, 1 or 2,

(5) a group of the formuia, NC-(Cll2},-, (wherein p is an integer of from 1 to 6),

{6) a group of the formula, A-(Cilz),- wherein A represents a group selected from a pyridyl group, a pyranyl
group and a morpholino group and q is an integer of from 0 to 6),

(7) an alkynyl group having from 1 to 6 carbon atoms wherein a phenyl group or a cycloalkyl group is
joined to any carbon atom),

(8) a group of the formula,

Nc—©—.

R®
. ) N-S0=-B-,
RS

(9) a group of the formula

(wherein R® and R? are the same or different and represent a hydrogen atom, a lower alkyl group, a
pyridyimethyl group or a cycloalkyl group or RE and R? may be joined along with a nitrogen atom to form a
ring, and B represents a phenylene group or a lower alkylene group having from 1 to 3 carbon atoms,

(10) a group of the formula, :
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(11) a group of the formula,

(12) a group of the formula,

(13) a group of the formula,

(14) a group of the formula,

(15) a lower alkyl group, or
(16) a cycloalkylalkenyl group,
(17)

in which siis 1 or 2, (18)

in which tis 1 or 2, (19)

(20) an arylalkyl,
(21) an arylalkenyl,
(22)

EP 0 367 110 A1

CH-C"CH;—HC>—

U

m~ 1
‘0. B -CH,—HNH—C—=0—Cil,~C=C—Cll) -
Nt

Q

= U
0, y-C-0-CH;—C=C—Cli, -
—

(}cnmcu -

Oy-emc-

e
0 -0~ (CH2)s-
N/

N
O\ P (CH2) t-

p

0(_—>——cn—
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.

R10 R11

in which R10 is hydrogen or phenyl, R11 is hydrogen or a lower alkyl, E is an alkenylene and u is zero or 1,
or (23)

L2

in which G is an alkenylene or -J-(CH2)k-, J is oxygen or sulfur, k is zero, 1 or 2, provided that when X is
0] O Q0 0
i I I l
(a) -0-C-, (b) —T-C-. (¢) =-C-, or (e) -S-,

I
R® 0

Y is a group selected from (1) to (14), and when X is
OR®

(d) _O"P‘o

Y is a group of (15) and that when n = 0, Y is an atkynyl group of (3).

In the formula of the invention it is preferable that X is (a), (b) or (c). It is more preferable that X is (c)
-CO-.

It is preferable that n is 1 when X is (a), (b) or (c).

It is prefeable that Y is one of (1) to (16), more preferably (4), (3), (16) and (2). Most prefrable examples
for Y include a cycloalkyl, in particular one having 3 to 7 carbon atoms, such as cyclopropy! and HC = C-C-
(CH3)2-.

It is preferable that R1 is hydrogen and R2 is methyl. Preferble compounds have the formula in which
R3 is chlorine, R1 is hydrogen, R4 is methyl, n is 1, and Y-X- and R2 are defined with one of the following
combinations:
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Cha O
Ll
NC-(ll-D-C -

. CHa

City 0
|
NC—%-U-C—

CHa

0
|

@ CH =(EH—C =
0
D—cu=cn—{:l-

0

(el - L-

0
I

CliaNHC -

ﬁ
Ci=C-Cl.Cll.0 —C -
\
I
NCCH.CH.CI.0C =

CH

H

H

CH

Cil
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- 0
i
C - H
0
Oll
C — Tl .
0
Il
C- H
0
Il
C-— CH

3

The invention provides another compound, a triazolo-1,4-di-azepine compound of the below given
formula and a pharmacologically acceptabie salt thereof in which Y, X, n, R1, R2, R3, R4 are defined in the
same manner as shown above:

RY e
-

SN

A third comound of the invention is a triazolo-1,4-di-azepine compound of the below given formula and
a pharmacologically acceptable salt thereof in which Y, X, n, R1, R2, R3, R4 are defined in the same
manner as shown above:

The invention provides the pharmacological use of the compound as defined above and its salt. In the
invention a pharmaceutical composition comprises a pharmacologically effective amount of the compound
or the salt thereof, defined above, and a pharmacologically acceptable carrier. A method for treating a
disease against which anti-PAF activity is effective, which comprises administering a pharmacologically
effective amount of the compound or the salt thereof as defined above. The disease is an allergic disease
such as athma.
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The 1,4-diazepine derivatives of the general formula (I) have good PAF-inhibiting efficacy and good
persistency with high safety.

Accordingly, an object of the invention is to provide novel 1,4-diazepine derivatives or pharmacologi-
cally acceptable salts thereof which have good anti-PAF action. Another object of the invention is to provide
a process for preparing the same. A further object of the invention is to provide an agent comprising the
same.

In the compounds (1) of the invention, the lower alky! group for R1, R2, R4, R5, R6, R8, R9 and R11is a
linear or branched alky! group having from 1 to 6 carbon atoms and includes, for example, a methy| group,
an ethyl group, a propyi group, an isopropy! group, a butyl group, an isobuty! group, a sec-butyl group, a
tert-butyl group, a penty! group (amyl group), an isopentyl group, a neopentyl group, a tert-penty! group, a
1-methylbutyl group, a 2-methylbutyl group, a 1,2-dimethylpropy! group, a hexyl group, an isohexyl group, a
1-methylpentyl group, a 2-methylpentyl group, a 3-methylpentyl group, a 1,1-dimethylbutyl group, a 1,2-
dimethylbutyl group, a 2,2-dimethylbutyl group, a 1.3-dimethylbuty! group, a 2,3-dimethylbutyl group, a 3,3-
dimethyloutyl group, a 1-ethylbutyl group, a 2-ethylbutyl group, a 1,1,2-trimethylpropyl group, a 1,2,2-
trimethylpropy! group, a 1-ethyl-1-methylpropyl group, a 1-ethyl-2-methylpropyl group or the like. Of these,
preferable groups include a methyl group, an ethyl group, a propyl group and an isopropy! group, of which
the methyl group is most preferred.

The cycloalkyl group defined by Y is a cycloalkyl group having from 3 to 7 carbon atoms such as, for
example, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyi or cycloheptyl. Of these, cyclopropyl, cyciobutyl
and cyclopenty! are most preferred. The cycloalkyl may have a substituent such as methyl.

The cycloalkylaky! group is a group which is derived from the above-indicated cycloalky! group. Typical
examples include cyclopentylmethyl, cyclopropylmethyl, cyclohexylmethyl, and cyclohexylethyl groups.

The cycloalkylalkeny!l group is a group which is derived from the above-indicated cycloalkylalkyl group.
Typical and preferable groups include, for example, those of the following formulae

{>—CH=CH- . <>—cn=cn— ,
D—CH=CH— . O-CH=CH—

The alkynyl group is a group which has from 1 to 6 carbon atoms and a triple bond at any portion
thereof. Typical alkynyl groups include, for example, CH=C-CHa-, CH=C-CH,-CHz-, CH=C-CH»-CHz-CHg-,
CH=C-CH;-CH-CH2-CHa-,

Cl Ha.
HC=C- E -,
CHa
gre
CH=C-CHz- CH- , CHyg-C=C-CHz-CHa-, and CHg-C=C-CHg-. Of these, CH=C-CHz-, CH=C-CHz-CHz-,

CH=C-CH,-CH;-CHz- and CH=C-CH,-CHz-CH2- are most preferred.
In the formula (4),

R7
|
CHa"?‘ (CHZ) 1'1-

CN

for Y, R7 is most preferably a methyl group.
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= In the formula (5). p is from 1 to 6m preferably from 1 {o 4.
In the formula (6), q is from O to 6.
In the formula (7), an alkynyl group having from 1 to 6 carbon atoms wherein a phenyl group or a
cycloalky! group is joined to any carbon atom of the group includes, for example, those groups of the
following formulae

,o % S

Ch=C—-CH~-

[$;}

o
o
i
o
l@

Ch=C
In (9), R® and R® may form a ring along with a nitrogen atom. Specific examples of the ring are shown
20 below.
& " -
0. N ! |
\ / . — ,
25 '
SRS -
? ]
30
As described before, when X represents a group of the formula,
OR®
3 -0-P-,
I
0

40 Y is a lower alkyl group, preferably a methyl or ethyl group.
The arylalkyl preferably includes benzyl, phenetyl, a benzyl having on the phenyl a substituent such as
an alkyl such as methyl and a halogen such as chlorine, bromine and fluorine. The arylalkenyl preferably
includes the following two:

45
@—CH=CH- @‘CHﬂI?-

50

s Di— @’" - D-ch=ch-

CHa

10
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The group (23) for Y preferably includes the following two:

o]

NZ;E}—S—CHQ- ' éi§>_CH=CH"
N

in the practice of the invention, the most preferable group represented by X is a group of the formula (a)

il
- 0 -C-. A more preferable group is of the formula (b),

Preferably, groups of the formula (c),
O

Il
- C-, or the formula (d),

are used. When n=0, good results are obtained.

In the present invention, a first preferable group of compounds are those of the following chemical,

structural formula

{ —0-C—

wherein R!, R2, R3, R* and Y have, respectively, the same meanings as defined before where the most

0

R N

4

N

T
N

L )

S
a

preferable group represented by Y is a group of the formula,

in which R7 is hydrogen or methyl, r is zero, 1 or 2, a group of the formula, NC-(CHz),- wherein p is an
integer of from 1 to 6, or an alkyny! group. Most preferably, R® is a halogen atom such as a chlorine atom

and R? is a methyl group.

R-’
|
CHa-?-(CHZ)r-’

CN

R
R

1

2

(A)
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R —

l\“\

Y.
SIE e R
L )< (8)
/ N R

wherein R', R?, R3, R* and Y have, respectively, the same meanings as defined before where the most
preferable group for Y is a cycloalkyl such as cyclopropyl, an alkynyl, a cycloalkylalkyl group, a
cycloalkylalkenyl group, a group of the formula,

or a group represented by the formula, NC-(CHz),- wherein p is an integer of from 1 to 6.

In the compound (B), it is preferable that Y is cyclopropyl, R4 is methyl, R1 is methyl, R2 is hydrogen
and R3 is chiorine.

A second preferable group of compounds are those of the chemical, structural formula (C)

RY N
0 oy
I § Ny

Y-N'-c-—N’\ﬂ’ E R!
' k\/' (C)

Rs \=N R:
st

wherein R, R2, R3, R*, RS and Y have, respectively, the same meanings as defined before where the most
preferable group represented by Y is a group of the formula,

R'r'
|
CHz-C-,
I
CN

wherein R’ represents a hydrogen atom or a methyl group, a group of the formula, NC-(CH2),- wherein p is
an integer of from 1 to 6, or an alkynyl group.

Taking notice of R' and R2 in the compound group (I) of the invention, it is most preferable that R is a
hydrogen atom and R? is a lower alky! group, particularly a methyl group. This is more particularly shown
by the following general formula

12
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R4\ N\

ey

S N—=

5 Y- (X) n-N N—R? (D)
N

RS

10

wherein R® represents a lower alky! group, R® represents a hydrogen atom or a halogen atom, R*
represents a hydrogen atom or a lower alkyl group, X represents
(a) a group of the formula,

0]

o-C-,

(b) a group of the formuia,

20 0
I

-N-C-,
1,
25

wherein R5 represents a hydrogen atom or a lower alkyl group,
(cz)a group of the formula,

il
-C- or

30
(d) a group of the formula,
OR®
l
35 - O - p “
I
0
4p Wherein R® represents a lower alkyl group, Y represents (1) a cycloalkyl group, (2) a cycloalkylalky! group,
(3) an alkynyl group,
(4) a group of the formula,
R?
" |
CHz-C-,
|
CN
50
(wherein R7 represents a hydrogen atom or a methyl group,
(5) a group of the formula, NC-(CHz),-, (wherein p is an integer of from 1 to 6),
(6) a group of the formula, A-(CHz),- wherein A represents a group selected from a pyridyl group, a pyrany!
group and a morpholino group and q is an integer of from 0 to 6),
55 (7) an alkynyl group having from 1 to 6 carbon atoms wherein a phenyl group or a cycioalkyl group is

joined to any carbon atom),
(8) a group of the formuia,

13
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(9) a group of the formula,

RE
) N-SOE—B-r
RQ

(wherein R® and R? are the same or different and represent a hydrogen atom, a lower alkyl group, a
pyridylmethy! group or a cycloalky! group or R® and R® may be joined along with a nitrogen atom to form a
ring, and B represents a phenylene group or a lower alkylene group having from 1 to 3 carbon atoms,

(10) a group of the formula,

CH-C—CH,—-H:}

(11) a group of the formula,

0

1
Omﬂ =K —C-0~-CH,—C=C—CH,—
p—g

(12) a group of the formula,

0
IVl
0\_/?( =C{-0-CHy~Cwm{~CH,y -

(13) a group of the formula,

(2}cu=cn—

(14) a group of the formula,

{-c=c-

(15) a lower alkyl group, or (16) a cycloalkylalkenyl group, provided that when X is
0 0 0 0
i I I I
(a) -0-C-, (b) —T-C-. (¢) =-C-, or (e) -ﬁ-.

R® 0

Y is a group selected from (1) to (14), and when X is

14
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OR®

l
(d) -0-P-,

I

0

Y is a group of (15) and that when n = O, Y is an alkyny! group of (3). In addition, Y includes (17) to (23)
defined before.

In the above general formula (D), R? represents a lower alkyl group having from 1 to 6 carbon atoms as
set forth for the definition of R and R2 ahd is most preferably a methyl group.

The most preferable compound group where R? is a methyl group is represented by the following
general formula (E)

ETN
& W
S N
Y—Z-th )
N
R3

wherein Y, R? and R* have, respectively, the same meanings as defined before, Z represents a group of the
formula,
0]

Il
-0-C- or

a group of the formula,
(@]

1]
-C-.
In the above general formula (E), the case where R® is a halogen atom is most preferable. The most
preferable halogen atom is a chlorine atom.
R¢ is preferably an alkyl group and most preferably a methyl group.
Y is most preferably a group of the formula,

R?
I
CHz-C— (CH2) r-,

CN

in which R7 is hydrogen or methyl and r is zero, 1 or 2, a group of the formula, NC-(CHz),-, wherein p is an
integer of from 1 to 6, a cycloalkyl group, a cycloalkylalky! group, a cycloalkylalkenyl group, or a group of

the formuia,
O)-ctech- -

I(E)specially, when Z is a group of the formula,

1l .
-0- C -, Y is most preferably an alkynyl group such as, for example, CH=C-CH;-, CH=C-CH;-CHz-, CH=C-
CHz-CHz-CHa- or CH=C-CHa-CH2-CH2-CHz-, A group of the formula,

15
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. R
|

CHs-C-,
|

CN

wherein R’ has the same meaning as defined before, or a group of the formula, NC+(CH:),- (wherein p has
the same meaning as defined before.

o When Z is a group of the formula,

i}
- C-, Y is most preferably a cycloalkyl group such as a cyclopropy! or cyclobutyl group, a cycloalkylalkyl
group, a cycloalkylalkenyl group, an alkynyl group. a group of the formula,

<::>—CH=CH—»

or a group of the formula, NC-(CHz),- wherein p is an integer of from 1 to 6.

These compounds (E) and particularly, those compounds wherein the methyl group is introduced into
the diazepine ring exhibit unexpectedly better anti-PAF action than known 1,4-diazepine compound as well
as will be described hereinafter.

The pharmacologically acceptable salts used in the present invention are ordinarily employed innoxious
salts such as, for example, inorganic salts such as hydrochlorides, hydrobromides, sulfates, phosphates and
the like, organic salts such as acetates, maleats, succinates, methanesulfonates and the like, and salts of
amino acids such as alginine, aspartic acid, glutamic acid and the like.

The compounds of the invention have asymmetric carbon in the molecule and may take various steric
isomers. In the practice of the invention, the individual isomers and mixtures thereof are all within the scope
of the invention. For example, the compound (D) defined above has an asymmetric carbon attached to Ra
being methyl and therefore includes sterecisomers. The isomers can be obtained according to an usual
process for preparation.

Moreover, some compounds may form hydrates, which are also within the scope of the invention.

The compounds of the invention are prepared by usual procedures, among which typical processes are
described below.

Preparation Process 1

For the preparation of compounds of the formula (1) wherein
X is of the formula (a),

i
-O- C -, or of the formula (b),

I
-N-C-,

andn = 1,

16
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Y“X—5-<:> (1)

==

S /
HNJ__‘E R! ()
.._N/ Rz
ol

) \f N ~
N
S_ N
{—X-— NCHJ/ R (1)
¥=N R 2
R?
wherein X, n, Y, R', R2, R3 and R* have, respectively, the same meaning as defined before.

The compound of the formula (ll) and the compound of the formula (lll) are subjected to condensation
reaction to obtain the compound of the general formula (l ) which is one of intended substances.

This reaction is performed by usual manner in a solvent-free conditions or in a solvent inert to the
reaction and selected from chloroform, tetrahydrofuran, diethyl ether, acetone, benzene, toluene and
dimethyiformamide. The reaction temperature is generally from room temperature to approximately 150" C
and most preferably from 100 to 130°C.

in the above reaction, the compound of the general formula (i) which is used as the starting material is
prepared, for example, according to the following process.

Y-—OH (IV)

-t
¥

m1—x—0—<:>, (V)

Y—X—D—<:> (1)

17
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wherein Y, X and n have, respectively, the same meanings as defined before, and Hal represents a halogen
atom.

In the above reaction, the compound of the general formula (IV) is subjected to condensation reaction
with the halide of the general formula (V) to obtain the compound of the general formula (ll).

The reaction should preferably be effected in the presence of bases including amines such as
triethylamine, pyridine and the like, alkali hydrides such as sodium hydride, potassium hydride and the like,
and alkali hydroxides such as sodium hydroxide, potassium hydroxide and the like.

This reaction may be performed in the absence of solvent or in a solvent. Examples of the solvent
include ethers such as tetrahydrofuran, dioxane and the like, halogen-based compounds such as methylene
chloride, chloroform and the like, benzene compounds such as benzene, toluene, xylene and the like, and
compounds such as dimethylformamide, dimethylsulfoxide and the like.

Preparation Process 2

For the preparation of compounds wherein X is of the formula,

=0

|
-C-,andn =1,

§l
Y- C-OH (Vi)
or its reactive acid derivative

S Ny
HN&_{(\&R' (1)

I S__N

t=c- BENSE

More particularly, the carboxylic acid of the general formula (VI) or its reactive derivative and the
compound of the general formula (lll) are subjected to condensation reaction to obtain the compound of the
general formula (l") which is one of intended substances.

This condensation reaction is carried out by usual manner. The reactive derivatives include: acid halides
such as acid chlorides, acid bromides and the like; acid azides; N-hydroxybenzotriazole; active esters such
as N-hydroxysuccinimide; symmetric acid anhydrides; mixed acid anhydrides with alkali carbonates, p-
toluenesulfonic acid and the like.

This reaction is carried out by heating in a solvent-free condition or in a solvent not taking part in the
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reaction, e.g. benzene, toluene, xylene, tetrahydrofuran, chloroform, carbon tetrachloride, dimethylfor-
mamide or the like, thereby causing, for example, dehalogenation reaction. Better results are obtained when
the reaction is effected in the presence of inorganic salts such as sodium hydrogencarbonate, potassium
carbonate, sodium carbonate, caustic soda and the like or organic bases such as tristhylamine, pyridine,
pyrimidine, diethylaniline and the like.

When free carboxylic acids are used. better results are obtained for the reaction in the presence of a
condensing agent such as dicyclohexylcarbodiimide, 1,1'-carbony|diimidazole or the like.

Preparation Process 3

For the preparation of compounds wherein X is of the formula,

P
-P-,
I
0
andn = 1,
OF
Y—O-ﬁ-Hal (V)
0
+_.
R-\ N\
-
S N
(I
=\ Rz )
R
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wherein Y. R', R2, R3, R* and R® have, respectively, the same meanings as defined before, and Hal
represents a halogen atom. '

The halide compound of the general formula (VIl) and the compound of the general formuia (lll) are
reacted to obtain compound (Im) which is an intended substance.

The reaction is a dehydrohalogenation reaction which is effected by usual manner under heating
conditions in a solvent-free condition or in a solvent not taking part in the reaction and selected. for
example, from benzene, toluene, xylene, tetrahydrofuran, chloroform, carbon tetrachloride and dimethylfor-
mamide. Better results are obtained when the reaction is carried out in the presence of inorganic salts such
as sodium hydrogencarbonate, potassium carbonate, sodium carbonate and caustic soda or organic bases
such as triethylamine, pyridine, pyrimidine, diethylaniline and the like.

Preparation Process 4

For the preparation of compounds of the formula (I} where n = 0,

Y —Hal (V)
+

RY—

N
N
S N
HN R!
< (m)
N R?2
At

b

{ —1 RY
(1™)
N R?

wherein Y, R?, R2, R?, and R* have, respectively, the same meanings as defined before, and Hal represents
a halogen atom.

The halide compound of the general formula (Vill) and the compound of the general formula (ilf) are
reacted to obtain compound (I"") which is an intended substance.

The reaction is a dehydrohalogenation reaction which is effected by usual manner under heating
conditions in a solvent-free condition or in a solvent no taking part in the reaction and selected, for example,
from benzene, toluene, xylene, tetrahydrofuran, chloroform, carbon tetrachloride and dimethylformamide.
Better results are obtained when the reaction is carried out in the presence of inorganic salts such as
sodium hydrogencarbonate, potassium carbonate, sodium carbonate and caustic soda or organic bases
such as triethylamine, pyridine, pyrimidine, diethylaniline and the like.

The starting compound (lll) used in the above Preparation Processes 1 to 4 can be prepared, for
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‘example, according to the following procedure.

RN
b T2
CHa-C-N 3 |
R? (IX)
\
R3
R N
S T N A
HA ‘ R
R* (I
N )
R:J

wherein R, R2, R3, and R* have, respectively, the same meanings as defined before.

In the above reaction, the thioamide compound of the general formula (IX) is subjected to hydrolysis
reaction to obtain the compound of the general formula (Hl).

The present reaction is carried out by usual manner wherein the compound of the general formula (i
can be obtained by heating in the presence, for example, of sodium hydroxide, potassium hydroxide,
sodium ethoxide, sodium methoxide, potassium ethoxide, potassium methoxide or the like. For the reaction,
there may be used a solvent such as, for example, an alcohol solvent such as methyl aicohol, ethy! alcohol
or the like, tetrahydrofuran, dimethoxyethane, or a hydrous solvent.

With the above starting compound (lll) wherein R is a hydrogen atom, R? is a methyl group and R*isa
methyl group, the preparation process can be more particularly described as follows.
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NH
CHaCO-N
0
(X)
R:I
i
ma-(':-cfB (X1)
r
(first step) Br
H 0
S_ N
CH.CO-N ‘§CH3
0
Br (X1)
R3
(second step)
l ‘//D
CHoCO-N \~’ : >>—CH:
NH2 (X1)
RS
(third step) l
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s N
CHaCO- | bl
N ()
| R?

(fourth step)
S
I

S ——<i
CH:-C—m CH,
/—
N (XV)
. "

| S_.N
CHa-C-N | CHa
(X1)
=
/ R3
(sixth step) l
CH:I\ N\
N
S N
H- -—4;}-CH3
(xm) -
N
R3
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CHa N~
SN ‘
H-N CH,
(xm)
N
/, Ra

wherein the mark ™" represents asymmetric carbon and (XVIll) represents the respective enanethiomer.
The respective steps indicated above are briefly illustrated in the following.

(First Step)

2-Bromopropiony!l bromide of the formula (X1) is subjected to condensation reaction with the compound
of the general formula (X) by usual manner to obtain the compound of the general formula (XII).

This reaction is carried out in a two-phase system (under Schotten-Bauimann conditions) of an organic
solvent such as, for example, toluene, benzene, xylene or the like in the presence of either an alkali
hydroxide such as sodium hydroxide, potassium hydroxide or the like or a base such as sodium
hydrogencarbonate, potassium hydrogencarbonate or the like.

Aiternatively, the reaction may be performed in the presence of a base including an amine such as
triethylamine, pyridine or the like, an alkali hydroxide such as sodium hydroxide, potassium hydroxide or
the like, or an alkali hydride such as sodium hydride, potassium hydride or the like, in a solvent not taking
part in the reaction such as, for example, dichloromethane, dichloroethane, tetrahydrofuran, toluene,
benzene, xylene, dimethylformamide or the like.

(Second Step)

In this step, ammonia gas is introduced into the compound of the general formula (XII) by usual manner
to obtain the compound (Xill).

This reaction should preferably be effected at low temperatures ranging, for example, from 30°C to
100° C.

The reaction is carried out in a solvent-free condition or by the use of an appropriate solvent which
does not take part in the reaction and is selected from ethers such as tetrahydrofuran, dioxane and the like,
ethyl acetate, chloroform, methanol, ethanol, pyridine and dichloroethane.

(Third Step)

in this step, the compound of the general formula (XIl) is subjected to dehydration reaction by usual
manner thereby causing cyclization to obtain the compound of the general formula (XIV).

One of the procedures is particularly described. The compound is dissolved in an appropriate solvent
not taking part in the reaction such as, for example, benzene, toluene, xylene, pyridine or the like, to which
one equivalent of an acid catalyst such as acetic acid, silica gel or the like. While removing the water
produced as the reaction proceeds by the use of a dehydrator or by means of the Dean Stark apparatus,
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- the reaction system is heated.

(Fourth Step)

This step is one wherein phosphorus pentasulfide is added to the compound of the general formula
(XIV) for reaction to obtain the compound of the general formula (XV).

This reaction is carried out in a solvent such as pyridine, dimethoxyethane, diglymes, tetrahydrofuran,
toluene, benzene, xylene or the like. The reagent may be, aside from phosphorus pentasulfide, the Lauson
reagent, (2.4-bis(4-methoxyphenyl9-1,3-dithia-2,4-diphosphetan-2,4-disulfide). In some case, the reaction is
carried out in the presence of a base such as sodium hydrogencarbonate.

(Fifth Step)

This step involves the reaction wherein acetohydrazide is reacted with the compound of the general
formula (XV) to cause the cyclization reaction, thereby obtaining compound of the general formula (XVI).

This reaction is effected by heating acetohydrazide in a solvent which does not take part in the reaction
such as, for example, dioxane, dimethoxyethane, diglymes or the like or in a solveni-free condition.
Alternatively, hydrazide hydrate is reacted in a solvent such as methanol or ethano! and the resultant
hydrazide is reacted to ethy! ortho-acetate to obtain an intended product. Still alternatively, hydrazide may
be reacted with acetyl chloride or acetic anhydride and the resultant product is dehydrated to obtain
compound (XVI).

(Sixth Step)

This step is one wherein the compound of the general formula (XVI) is hydrolyzed by usual manner to
obtain the compound of the genral formula (XVII).

This reaction proceeds according to known procedures. For instance, heating in the presence of
potassium hydroxide, sodium hydroxide, sodium ethoxide, sodium methoxide, potassium ethoxide, potas-
sium methoxide or the like results in the compound of the general formula (XVII).

For the reaction, solvents may be used including alcohol solvents such as methyl alcohol or ethyl
alcohol, tetrahydrofuran, dimethoxysthane or hydrous solvents.

A particular example of obtaining the compound of the general formula (XVII) through the above-
described series of the reactions is illustrated in Preparatory Example appearing hereinafter wherein R3is a
chlorine atom.

The compound of the general formula (XVil) is a novel compound and is an important intermediate for
obtaining final compounds having good anti-PAF activity. More specifically, the final compound prepared
through the intermediate (i.e. compounds of the general formula (l) wherein R! is a hydrogen atom and R? is
a methyl group) exhibits unexpectedly high ant-PAF activity than known 1,4-diazepine compound. In this
sense, the compounds of the general formula (lil), of which those of the formula wherein R' is a hydrogen
atom and R2? is a lower alkyl group, particularly a methy! group, are very valuable as intermediates.

The intermediates have asymmetric carbon and thus optical isomers exist. In the practice of the
invention, d1 products may be resolved into optically active products, if desired.

Th resolution may be performed at the stage of the compound of the general formula (XIlt) wherein an
optical resolving agent such as (-+)-tartaric acid, (+)-camphoric acid, (+)-dibenzoyltartaric acid, (+)-10-
camphorsulfonic acid, (+)-mandelic acid or the like may be used for the resolution. Alternatively, at the
stage of the compound of the general formula (II1) or (XVII}, the resolution may be possible using an optical
resolving agent such as dibenzoyl-D-tartaric acid or dibenzoyl-L-tartaric acid. Still alternatively, when using
a column for optical isomer resolution such as, for example, a chiral(?) polyamide silica gel HPLC (elute:
tetrahydrofuran-hexane), the resolution at the stage of the compound of the genral formula (XHlI), (XVII) or
(I is possible.

The other compounds than those described for the processes for their preparations can be obtained in
the same way, except for changing starting materials.

The effects of the invention are more particularly described by way of experimental example.
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Experimental Example

PAF Recepteor Binding Assay to ﬂe_ Human Platelet

(Method)

Platelets are obtained from healthy men according to usual method and suspended at a concentration
of 108 platelets/460 wl in a binding buffer (10 mM phosphate-buffers saline (pH 7.0), with 0.1% (w/V) BSA
and 0.9 mM CaCly). Platelets(108) in 460 wl of the buffer were added to polypropylene tubes and
preincubated with test compounds(20 wl), after vortexing, for 6 min at 37 ° C. Subsequently, 20 ul of a
binding buffer solution of 3H-PAF (final 3H-PAF concentration 0.6 - 1 mM) was added to the tubes, which
were incubated for 6 minutes. The binding reaction was stopped by adding of 3 ml of an ice-cold washing
solution (saline containing 0.1% (w/v) BSA). Platelets were isolated by vaccum filtration on glass filters
(Whatman GF C). After drying the glass filter, radioactivity on the glass filter was measured in scintilator
with a liquid scintillation counter.

The inhibition percent is caluculated according to the following equation and the value of IC is
determined by interpolation from the figure.

Inhibition & =

(total binding) - (total binding with compound)

(total binding ) - (non-specific binding total

binding : radioactivity of binding in the absence of cold PAF or test compounds
non-specific binding : radioactivity of binding in the presence of 10~° M PAF

These results are shown in Table I.
non-specific binding : radioactivity (dpm) after the incubation with 10~ M of cold PAF.

The results are shown in Table 1.

The mark ™" indicates asymmetric carbon and the marks "(+)" and "(-)" indicate specific rotation.

As shown in Table 1, it is obvious that these invented compounds have anti-PAF activity. Moreover, it has
been found that the compounds possess more potent and long-acting anti-PAF activity, and show better
safety properties than known compounds. Thus, the present invention has a great merit.

Accordingly, the compounds will be effective for the therapy and prophylaxis of all diseases mediated
by PAF.

Typical diseases for which the compounds are useful as a therapeutic and prophylactic agent include
allergic diseases, asthma, thrombosis, cerebral apoplexy (cerebral hemorrhage, cerebral thrombosis),
myocardial infarction, (angina pectoris), human disseminated intravascular coagulation syndrome (DIC),
thrombophlebitis, glomerular hepatitis, anaphylactic shock, hemorrhagic shock and the like. The invented
compounds will be particularly useful as an anti-allergic agent and an anti-asthmatic agent.

When these compounds are administered as an anti-PAF agent, they may be useful to orally dose in
the form of a tablet, powder, granule, capsule, syrup or the like. Alternatively, they may be parenterally
dosed as a suppositoty, injection, external remedy or drip. in the case of the invention, the compounds
should preferably be used as an oral agent.

The dosage may depend on the type of disease, the degree of symptom and the age. When these
compounds are orally administered, the doses of 0.001 - 10 mg/kg, preferably 0.01 - 0.5 mg/kg, will be
benefitial.

For the preparations to use as peroral and parenteral dose, they are made using ordinary, pharmaceuti-
cally acceptable additives. For the preparation of injections or drips, pH modifiers, buffer solutions,
stabilizers and solubilizers are added to the principal ingredient, if necessary. The mixiure can be freeze-
dried, if necessary, to make injections for subcutaneous, intramuscular or intervenous or drip administra-
tions.
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PAF receptor binding assay

ICsa (uM)

0.0033

CH:‘\ N\

Ty

P

NC- (CHa) anﬁw#j
0 LN

O

0.0027

CHa o N
R

S. N
HC=C- (CH,) ,-0-C- \<

B

0. 0033
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Table 1 (Cont'd)
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C=C--
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CHQ\

HC= C(CH:)4DCN \f
C[L—D\; 0. 00022

CH:\

CHsC CCH:'UCN \g
M : 0. 00074

(e

N

S N

HC=C- (CHy) 2-0-C- “(
U Cﬂ_ﬁ/ CHs 0. 0015
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Table 1 (Cont'd)
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Table 1 (Cont'd)

CHe N
0 Al
I s i—
CHEC-CH,CH,O-C—M = CH,
_V/— 0. 00034
0 (+)

‘s

/- 0.4

0
PSS
Oﬂ( VR 0. 0028
N
o o

[Examples]

Typical examples of the invention are described, which should not be construed as limiting the present
invention.

(A) Examples 1 to 77 and Preparation Examples 1 to 29, (B) Examples 78 to 104 and Preparation
Examples 30 to 34, (C) Examples 105 to 120 and Preparation Examples 35 to 43, and (D) Examples 121 to
137 and Preparation Examples 44 to 52 are disclosed hereinafter.

It will be noted that the preparation of starting compounds or substances will be described as
Preparatory Examples.

Example 1
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“B-(2-Chlorophenyl)-3-(1-cyano-1-methylethoxycarbonyl)-11 -methyl-2,3,4,5-tetrahydro-8H-pyrido[4' 3 :4,5]-
thieno[3,2-f][1,2,4]triazolo[4,3-a][1,4]diazepine

CH:.\(N\

o N
S N 7
NC—CI-U—C"N | \/B
CH, Ny

(1) Synthesis (_)j 1-cyano-1-methylethy! pheny! carbonate

1.40 g (9 mmols) of pheny! chioroformate was dropped into a pyridine solution (20 ml) of 0.85 g (10
mmols) of acetone cyanohydrin under ice-cooling conditions, followed by agitation for 30 minutes. After
completion of the reaction, the solvent was distilled off to obtain a residue, which was dissolved in
chloroform, followed by washing with N hydrochloric acid and a saturated sodium hydrogencarbonate
aqueous solution and drying with magnesium sulfate. The resultant product was purified by silica gel
column chromatography (elution solvent: ethyl acetate: n-hexane = 1: 49), thereby quantitatively obtaining
the intended compound in the form of a colorless solid matier.

(2) Syn,thc,asis of 6-(2-chlorophenyl)-3-(1-cyano-1-methylethoxycarbonyl)—11-methyI-2,3,4,5-tetrahydro-8H-
pyrido[4 ,3 :4,5]thieno[3,2-f][1,2,4]triazolo[4,3-a][1,4]diazepine

CHa — =N
CHs O TN

|l S N Y
NC—[}—U-C =N
CHa _ =\

C1

0.15 g of 1-cyano-1-methylethyl phenyl carbonate and 0.15 g of B-(2-chlorophenyl)-11-methyl-2,3,4,5-
tetrahydro-8H-pyrido[4'.3':4,5]thieno[3,2-f][1 ,2.4]triazolo[4,3-a][1,4]diazepine were dissolved in chloroform
and made uniform, after which the solvent was distilled off. The resultant mixture was agitated at a bath
temperature of 120° C for 1 hour. After cooling, purification by silica gel column chromatography (elution
solvent: chloroform:methanol = 99:1) could yield 0.18 g of the intended product as amorphous.

* 'H-NMR (90MHz, CDCl3) &
1.77(6H,s), 1.80 - 2.20(2H,m), 2.68(3H,s), 3.10 -3.60(2H,m), 4.22(1H,m), 4.50 - 4.88(2H,m), 5.60(1H,m), 7.35-

31



10

15

20

25

30

35

40

45

50

56

EP 0 367 110 A1

(4H.m)
* FABMS (M+H ) m/z:481

Example 2

6-(2-Chlorophenyl)-3-(3-cyanopropropoxycarbonyl)-1 1-methyI-2,3,4,5-tetrahydro-8H-pyrido[4',3':4,5]thieno-
[3.2-f][1,2.4]triazolo[4,3-a][1,4]diazepine

CHa\f

NCCH2CH2CH.0— c Cﬂ_}ij

Cl

] Synthesis of 3-cyanopropy! pheny! carbonate

NCCH. CH CH20 C—U @

1.50 g of phenyl chloroformate was dropped into a chloroform solution (20 ml) of 0.85 g of 4-
hydroxybutyronitrile and 1.50 g of pyridine under ice-cooling conditions, followed by agitation for 30
minutes. After completion of the reaction, the reaction mixture was washed with a saturated sodium
hydrogencarbonate aqueous solution and dried with magnesium sulfate, after which the solvent was distilled
off, followed by purification by silica gel column chromatography (elution solvent: ethyl acetate: n-hexane =
3: 17), thereby obtaining 1.20 g of the intended compound.

(2) ,Synthesis of 6-(2-chlorophenyl)-3-(3-cyanopropoxycarbonyl)-11-methyl-2,3,4,5-tetrahydro-8H-pyrido-
[4 ,3 :4,51thieno[3,2-f][1,2,4]iriazolo[4,3-a][1,4]diazepine

CHe — N
0 TC Y

| S. N
NCCH2CH2CH20—C —N
N
Cl

0.11 g of 1-cyanopropy| phenyl carbonate and 0.13 g of 6-(2-chlorophenyl)-11-methyl-2,3.4,5-
tetrahydro-8H- pyrldo[4 3 :4,5%thieno[3,2-f][1,2,4]triazolo[4,3- a][1,4]diazepine were dissolved in chloroform
and made uniform, after which the solvent was distilled off. The resultant mixture was agitated at a bath
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temperature of 110° C for 1 hour. After cooling, purification by silica gel column chromatography (elution
solvent: chloroform:methanol = 49:1) could yield 0.10 g of the intended product.

* 'H-NMR (90MHz, CDCl3) &

1.41 - 1.80(m, 2H), 1.80 - 2.17(m, 2H), 2.22 - 2.52(m,2H), 2.60(s, 3H), 2.80 - 5.76(m, 6H), 4.20(t, J =7Hz,
2H), 7.30(m, 4H)

* FABMS (M +H") m/z:481

Example 3

3-(3-Butynyloxycarbonyl)-6-(2-chlorophenyl)-1 1-methyl-2,3,4,5-tetrahydro-8H-pyrido[4’,3':4,5]thieno[3,2-f]-
[1,2,4}triazolo[4,3-a][1,4]diazepine

CHS'\ N\
0 Ty
I S N_z

CH=C-CH,CH.0—C —NC[LIL
N

Cl

(1) Synthesis of 3-butynyl phenyl carbonate

0
I
CHEC—CHzCHzD—C—U—Q

1.70 g of phenyl chioroformate was dropped into a dichloromethane solution (20 mi) of 0.70 g of 3-
butyn-1-ol and 1.50 g of pyridine under ice-cooling conditions, followed by agitation for 30 minutes. After
completion of the reaction, the reaction mixture was washed with a saturated sodium hydrogencarbonate
aqueous solution and dried with magnesium sulfate, after which the solvent was distilled off, followed by
purification by silica gel column chromatography (elution solvent: ethyl acetate: n-hexane = 1: 49), thereby
obtaining the intended compound as a colorless oil at a quantitative yield.

2) Synthesxs of 3-(3-butynyloxycarbonyl)-6-(2-chlorophenyl-propoxycarbonyl)-11-methyl-2,3.4,5- tetrahydro-
8H- pyrldo[4 34 ,5Tthieno[3,2-f][1,2,4liriazolo[4,3-a]{1,4]diazepine
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CHO\ N
0 Yy
I S. N/
CH=C—CH.CH.0—C —¥
N
{ ’\ri Cl
el

0. 10 g, of 3butyny! phenyl carbonate and 0.18 g of 6-(2-chiorophenyl)-11-methyl-2,3,4,5-tetrahydro-8H-

yndo[4 3 :4,5]thieno[3.2-f][1,2,41triazolo[4,3-a][1,4]diazepine were dissolved in chloroform and made un|-
form, after which the solvent was distilled off. The resultant mixture was agitated at a temperature of 110°C
for 1 hour. After cooling, purification by silica gel column chromatography (elution solvent: chloro-
form:methanol = 99:1) could yield 0.17 g of the intended product.

* 'H-NMR (90MHz, CDCl3) &
1.60 - 2.16 (m, 2H), 1.94 (s,3H), 2.50(clt, J=2Hz, 7Hz, 2H), 2.66(s, 3H), 2.86 - 5.74(m, 6H), 4.17(t, J=7Hz,
2H), 7.29(m, 4H)
* MS m/z(Pos. Gab):466(M +H) "

Example 4

6-(2-Chlorophenyl)-3-(2-cyanosethylaminocarbonyi)-1 1-methyl-2,3,4,5-tetrahydro-8H-pyrido[4',3':4,5]thieno-
[3.2-f][1.2,41triazolo[4,3-a][1.4]diazepine

CHa — N
T

H S N 7
NCCH,CH N —%‘l —NCH_J(Z
0 N

Cl

(_1_) Synthesis gj N-(2-cyanoethyl)carbamate

ﬁ
NC-CH:CHu\ll —C -0 -@
H

1.40 g of phenyl chioroformate was dropped into a dichloroethane solution (20 ml) of 0.70 g of 3-
aminopropionitrile and 1.20 g of triethylamine under ice-cooling conditions, followed by agitation for 30
minutes.

After completion of the reaction, the reaction mixture was washed with saturated sodium hydrogencar-
bonate and dried with magnesium sulfate, after which the solvent was distilled off, followed by purification
by silica gel column chromatography (elution soivent: ethyl acetate: n-hexane = 1: 9), thereby obtaining
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*1.30 g of the intended compound.

(2) Synthesis of 6-(2-chIorophenyl)-3-(2-cyanoethylaminocarbonyl)-11-methyI-2.3,4,5-tetrahydro-8H-pyrido-

[4',3':4,5]thieno[3,2-f][1 2.4]triazolo[4,3-a][1.4]diazepine

H
NCCH2CH2N —

o=

CHs — N
o

oS

Cl

O.OQIglof N-(2-cyanoethyl)carbamate and 0.18 g of 6-(2-chlorophenyl)-11-methyl-2,3,4,5-tetrahydro-8H-
pyrido[4 .3 :4,5]thieno[3,2-f][1,2,4]triazolo[4,3-a][ 1 4]diazepine were dissolved in chloroform and made uni-
form, after which the solvent was distilled off. The resuliant mixture was agitated at 140° C for 1 hour. After

cooling, purification by silica gel column chromatography (elution solvent: chloroform:methanol

could yield 0.12 g of the intended product.
* 'H-NMR (90MHz, CDCl3) 6 ;

1.45 - 2.23(m, 2H), 2.60(t, J = 7Hz, 2H), 2.64(s,3H), 2.80 -5.69(m, 9H), 7.29(m, 4H)

* MS m/z(Pos, Fab):466 (M +H)"

Example 5

19:1)

6-(2-Chlorophenyl)-11 -methyI-3-(2-propyny|)-2.3,4,5-tetrahydro-8H-pyrido[4'.3':4,5]thieno[3,2-f][1 ,2,4]triazolo-

[4,3-a][1,4]diazepine

CH N

T

S Nz
CHEC—CHz-{:ILl(;
=\

Ci

30 mg of sodium hydride (60%) was added to a dimethylformamide (20 ml) solution of 0.12 g of 6-(2-
chlorophenyi)-11 -methyl-2,3,4,5-tetrahydro-8H-pyrido[4' ,3':4,5]thieno[3,2-f][1 ,2,4]triazolo[4,3-a][1,4]-
diazepinediazepine at room temperature, followed by agitation at 60" C for 1 hour. Again, 60 mg of 3-
bromopropyne was added at room temperature and agitated at 60° C for 1 hour. After cooling, water was
added to the reaction mixture, which was extracted with ethyl acetate and dried with magnesium sulfate,
followed by removal of the solvent and purification by silica gel column chromatography (elution sol-
vent:chloroform:methanol = 98.5:1.5), thereby obtaining 20 mg of the intended product.

* 'H-NMR (90MHz, CDCls) & ;

1.52 - 2.12(m, 2H), 2.25(t, J =2Hz, 1H), 2.16 - 2.84(m,2H), 2.66(s, 3H), 3.45(d, J=2Hz,2H), 3.74(m, 2H), 3.90
- 4.40, 5.20 -5.76(2m, 2H), 7.27(m, 2H)

* MS m/z:407
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Example 6

6-(2-Chlorophenyl)-11-methyl-3-cyclopropanecarbonyl-1 1-methyl-2,3.4.5-tetrahydro-8H-pyrido[4'.3':4,5]-
thieno[3,2-f][1.2.4]triazolo[4.,3-a][1.4]diazepine

CHS \fN\
oS
. =N

Cl

0
1!
C..._

90 mg of cyclopropanecaronyl chloride was dissolved in 4 ml of N-dimethylformamide, into which an
N,N-dim:athylformamide solution (6 ml) of 150 mg of 6-(2-chlorophenyl)-11-methyl-2,3,4,5-tetrahydro-8H-
pyrido[4 ,3':4,5]thieno[3,2~f][1,2,4]triazo|0[4.3-a][1,4]diazepine and 210 mg of triethylamine was dropped at
-60° C and agitated as it is for 30 minutes. After removal of the solvent by distillation,. a saturated sodium
hydrogencarbonate aqueous solution was added, followed by extraction with chloroform and drying with
anhydrous magnesium sulfate. This was filtered off and, after removal of the solvent by distillation, the
resultant residue was subjected to silica gel column chromatography (developing solvent: MeOH:CH2Clz =
1:99) to obtain 140 mg of the captioned compound (yield 79%).

* 'H-NMR (90MHz, CDCl3) 5 :
0.4 - 1.3 (m,4H), 1.4 - 2.7(m, 3H), 2.67(s,3H), 2.8 -5.8(m, 6H), 71. - 7.6(m, 4H),
* MS m/z (Pos, Fab): 438(M + H)"

Example 7

6-(2-Chloropheny!)-3-cyclopropanecarbonyl-8,11 -dimethyl-2,3,4,5-tetrahydro-8H-pyrido[4',3’:4,5]thieno[3,2-f]—
{1.,2,4]triazolo[4,3-a][1,4]diazepine

CH:l N\
0 N
I P
>—c -y
CHa
=\
C1

100 mg of 6-(2-chIorophenyl)-3-cyclopropanecarbony|-11-methyl-2,3,4.5-tetrahydro-8H-pyrido[4'.3':4,5]-
thieno[3,2-f][1,2,4]triazolo[4,3-a][1,4]diazepine was dissolved in 4 ml of N,N-dimethylformamide, to which 54
mg of sodium hydride (55%) and 0.5 ml of methyl bromide, followed by agitation for 1 hour at room
temperature. The reaction was stopped by addition of water and the solution was neutralized with acetic
acid. Subsequently, the solvent was distilled off under reduced pressure and the resuitant residue was
exiracted with 20 ml of dichioromethane. The solution was dried with anhydrous magnesium sulfate, after
which the solvent was removed, followed by purification with silica gel column chromatography (400 mesh,
10 g) to obtain the captioned product.
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-+ 'H-NMR (90MHz, CDCls) &

0.55 - 1.15 (m, 4H), 1.45 - 2.5(m, 3H), 2.10(d, J =6.8Hz,d3H), 2.66(s, 3H), 2.8 - 4.8(m,3H), 4.26(q. J =6.8Hz,
H), 4.8 -5.2(m,1H), 7.05 - 7.65(m,4H)

* MS m/z(Pos. Fab): 452(M +H)"

Example 8

6-(2-Chlorophenyl)-3-cinnamoy!-1 1-methyI-2,3,4,5-tetrahydro-8H-pyrido[4',3’:4,5]thieno[3,2-f][1 ,2 4ltriazolo-
[4.3-a][1,4]diazepine

\l
- 0
QCH CH— C
C1

80 mg of cinnamoy! chloride was dissolved in 8 mi of N,N-dimethylformamide, into which 4 ml of an
N,N-dimethylformamide solution of 120 mg of 6-(2-chlorophenyl)-11-methyl-2,3,4,5-tetrahydro-8H-pyrido-
[4',3':4,5]thieno[3,2-f][1 ,2,4]triazolo[4,3-a][1,4]diazepine and 160 mg of triethylamine was dropped, followed
by agitation as it is. After removal of the solvent by distillation, a saturated sodium hydrogencarbonate
aqueous solution was added to, followed by extraction with chloroform and drying with anhydrous
magnesium sulfate. The solution was filtered off and, after removal of the solvent by distillation, the resultant
residue was subjected to silica gel column chromatography (developing solvent: MeOH:CH2Clz = 1:99) to
obtain 11 mg of the captioned compound (yield 68%).

MS m/z(Pos. Fab): 500(M+H)

Example 9

8-(2-Chloropheny!)-3-cyclobutanecarbonyl-1 1-methyl-2,3,4,5~tetrahydro-8H-pyrido[4',3':4,5]thieno[3,2-f]-
[1.2,4]triazolo[4,3-a][1,4]diazepine

CHs —=N

0 .. €

I S, N
Vaneig
| N

€1

50 mg of cyclobutanecarboxylic acid, 70 mg of 1- hydroxybenzotrlazole monohydrate and 150 mg of 6-
(2-chlorophenyl)-11-methyi-2,3,4,5-tetrahydro-8H- pyndo[4 3 :4,5}thieno[3,2-f][1,2 4]tr|azolo[4 3-al[1,4]-
diazepine was dissolved in 8 ml of N,N-dimethylformamide, to which 100 mg of N,N -dlcyclohexylcar-
bodiimide was added under ice-cooling conditions, followed by agitation for about 10 minutes and agitation
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at-4" C overnight. Thereafter, after further agitation at room temperature for about 1 hour, the insoluble
matter was removed by filtration and the solvent was distilled off. A saturated sodium hydrogencarbonate
aqueous solution was added, followed by extraction with chloroform and drying with anhydrous magnesium
sulfate. The resultant solution was subjected to filtration and the solvent was distilled off, and the residue
was subjected to silica gel column chromatography (developing solvent: MeOH:CH2Cl2 = 1:99) to obtain
180 mg of the intended compound (yield 98%).

* '"H-NMR (90MHz, CDCl3) & :

1.4 - 2.5(m, 9H), 2.67(s, 3H), 2.8 - 5.9(m 6H), 7.1 -7.6(m 4H)
* MS miz(Pos. Fab): 452(M +H)"

Example 10

6-(2-Chlorophenyi)-3-diethylphosphoro-1 1-methyI-2.3,4,5-tetrahydro-8H-pyrido[4l,3':4,5]thieno[3,2-f][1 2.4)-
triazolo[4,3-a][1.4]diazepine

CHa —= NS
0 N
| S. N2
CHsCH20 —lT -\
CHaCH-0 =N

Cl

100 mg of 6-(2-chlorophenyl)-11-methyl-2,3,4,5- tetrahydro-BH-pyrido[4',3':4,5]thieno[3,2-f][1,2,4]—
triazolo[4,3-a][1,4]diazepine was dissolved in 5 ml of tetrahydrofuran and 1 mi of triethylamine, to which 100
mg of disthylchlorophosphate, followed by agitation at room temperature for 1 hour. The reaction solution
was added to a saturated sodium bicarbonate aqueous solution, followed by extraction with ethyl acetate
and drying with anhydrous magnesium sulfate. The solvent was removed for concentration under reduced
pressure and the resultant residue was purified by silica gel column chromatography (developing solvent:
CH30H:CH,Cl, = 5:95) to obtain 100 mg of the intended compound (yield 72%).

* MS(FAB) (M+H)" = 506
* NMR (90MHz):
1.28(t, 6H, J=8.0), 1.44 - 2.20(m, 2H), 2.69(s, 3H), 3.70 -4.60(m,9H), 5.33 - 5.72(m,1H), 7.12 - 7.48(m,5H)

Example 11

3-(3-butynyloxycarbonyl)-6-(2-chlorophenyl)-8,1 1-dimethy|-2,3,4,5-tetrahydro-8H-pyrido[4',3':4,5]thieno[3,2-
f][1,2,4)triazolo[4,3-a][1,4]diazepine
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CHS\/\I\

CH=C~- CH.CH.0 — c Cﬂ—[( \(_
CHa

/\ Cl

To a splution of 57 mg of 3-(3-butynyloxycarbonyl)-6-(2-chlorophenyl)-11-methyl-2,3,4,5-tetrahydro-8H-
pyrido[4 ,3 :45]thieno[3,2-f][1.2,4]triazolo[4,3-a][1.4]diazepine dissolved in dimethylformamide (2 ml) were
added 28 mg of sodium hydride (55%) and 0.2 ml of methyl bromide, followed by agitation at at room
temperature for 1 hour.

Water was added to the solution in order to stop the reaction and the solution was neutralized with
acetic acid. The solvent was distilled off under reduced pressure and the resultant residue was extracted
with 10 ml of dichloromethylene and then with 20 mi of dichloromethylene. The solution was dried with
magnesium sulfate and the solvent was removed, followed by purification with silica gel column chromatog-
raphy (400 mesh, 10 g, elution solvent: methanol:dichloromethane = 1:99), thereby obtaining 24 mg of the
intended compound.

* NMR (90MHz, CDCl3) :
7.4(5H,Ar), 49(1HdJ=18Hz, N-CHz[c-2]), 4.5(1H,d,J=18Hz,N-CH[C-2]), 4.2(1H,m,Cg-H), 4.1-
(2H,t.J = 8Hz,0-CHz), 2.7(3H,s), 2.5(2H,dt,J =1, 7Hz=-CHz), 2.1(3H,d,J =7Hz CHCHs), 3.0 - 2.0(5H,m)

Example 12

6-(2-Chlorophenyl)-8,1 1-dimethyI-3-(3-cyanopropoxycarbonyI)-2.3,4,5-tetrahydro-8H-pyrido[4' ,3':4.5]thieno-
[3.2-f]{1,2,4]tri-azolo{4,3-a][1,4]diazepine

CHa\fN\

- NCCH.CH.CH. nc—%ﬁ
CHa

Cl

To a SO|UtIOﬂ of 62 mg of 6-(2-chlorophenyl)-3-(3-cyanopropoxycarbonyl)-11-methyl- -2,3,4,5-tetrahydro-
8H- pyndo[4 3 :4,5]thieno[3,2-f][1,2,4]triazolo[4,3-a][1,4]diazepine dissolved in 2 ml of dimethylformamide at
room temperature were added 34 mg of sodium hydride (55%) and 0.2 ml of methyl bromide, followed by
agitation at at room temperature for 1 hour. Water was added to the solution in order to stop the reaction
and the solution was neutralized with acetic acid. The solvent was distilled off under reduced pressure and
the resultant residue was extracted with 10 ml of dichloromethylene and then with 20 ml of dich-
loromethylene. The solution was dried with magnesium sulfate and the solvent was removed, followed by
purification with silica gel column chromatography (400 mesh, 10 g, elution solvent: metha-
nol:dichloromethane = 1: 99), thereby obtaining 21 mg of the intended compound.

* NMR (90MHz, CDCls):
7.4(5H,Ar), 4.9(1HdJ=18Hz, N-CHz[C-2]), 45(1H,dJ=18Hz,N-CHz[C-2]), 4.2(1H.m,Cs-H), 4.1-
(2H,t,J =8Hz,0-CHz), 2.7(3H,s), 2.4(3H,d,J =7Hz), 2.1(3H.d.J =7Hz CHCHa). 3.0 - 2.0(6H,m)
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Example 13

6-(2-Chlorophenyl)-8.8-diethyl-3-(3-cyanopropoxycarbonyl)-11 -methyI-2,3,4,5-tetrahydro-8H-pyrido[4',3':4,5]-
thieno[3,2-f][1,2.4]tri-azolo[4,3-a]{1.4]diazepine

] CH:-~fﬁl\
NCCH2CH2CH, o[ci—vk)_r \<CH 2CHa
=N " TCH.CH,

/’= c1

To a solution of 69 mg of 6-(2-chlorophenyl)-3-(3-cyanopropoxycarbonyl)-11-methyl-2,3,4,5-tetrahydro-
8H-pyrido[4',3':4.5]thieno[3,2-f][1.2,4]triazolo[4,3-a][1,4]diazepine dissolved in 2 ml of dimethylformamide at
room temperature were added 10 mg of sodium hydride (55%) and 0.03 ml of methyl bromide, followed by
agitation at at room temperature for 2 hours.

The thin layer chromatography revealed the presence of the starting compound and two novel products
including a monoethyl product and a diethyl product. Accordingly, 10 mg of sodium hydride and 0.03 ml of
ethyl bromide were further added and agitated for 2 hours, after which water was added to the solution in
order to stop the reaction and the solution was neutralized with acetic acid. The solvent was distilled off
under reduced pressure and the resultant residue was extracted with 10 m| of dichloromethylene and then
with 20 m} of dichloromethylene. The solution was dried with magnesium sulfate and the solvent was
removed, followed by purification with silica gel column chromatography (400 mesh, 13 g, elution solvent:
methanol:dichloromethane = 1: 99), thereby obtaining 41 mg of the intended compound.

* NMR (90MHz, CDCl3):
7.4(5H,Ar), 4.9(1H,d,J =18Hz, N-CH2[C-2]), 4.5(1H,d,J=18HzN-CHz[C-2]), 4.1(2H,t,J=8Hz, O-CHz), 2.7-
(3H,5,CHs), 2.0 - 2.7(10H,n), 1.3(6H.t,J =7Hz,CH2CHs)

Example 14

3-(3-Butynyloxycarbonyl)-6-(2-chlorophenyl)-8,8-diethyl-11 -methy|-2,3,4,S-tetrahydro-BH-pyrido[4' ,3':4,5]-
thieno[3,2-f][1.2,4]triazolo[4,3-a][1,4]diazepine

Hal — =N
5 3 ( \N
H S

N
CH=C-CH.CH0—-C— CH2CHa
N CH2.CHs

ARl

The general procedure of Example 12 was repeated using 65 mg of 3-(3-butynyloxycarbonyl)-6-(2-
chiorophenyi)-11-methyl-2,3,4,5-tetrahydro-8H- pyndo[4 34 ,5]thieno[3.2-f][1,2.4]triazolo[4,3-a][1,4]diazepine,
thereby obtaining 23 mg of the intended product.

* NMR (90MHz, CDCls):
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7.4(5H.Ar), 4.9(1H,dJ=18Hz, N-CH[C-2]), 4.5(1H,d,J=18HzN-CHz[C-2]), 4.1(2HtJ=8H2,0-CHz), 2.7-
(3H.s.CH3), 2.0 - 2.7(8H.n,CH2CHs3 and CHz CHa), 1.3(6H.t,J =7Hz,CH2CHs)

Example 15

6-(2-Chloraphenyl)-3-(1-cyano-1-methylethoxycarbonyl)-7,11-dimethyl-2,3,4,5-tetrahydro-8H-pyrido-
[4 3 :4,5]thieno[3,2-f][1,2,4]triazolo[4.3-a][1,4]diazepine

CHa CHa CHo = N
N /0 T
C_ I S N
C/ o—c—xJ_I(_
N
=57 > CHa
N e

0.24 g of sodium hydride (60%) was added to a solution of 1.12 g of the compound obtained in
Example 1 in N,N-dimethylformamide (3 ml) under ice-cooling conditions, followed by agitation for 30
minutes. Thereafter, 0.37 ml of methyl bromide was added to the solution and agitated under ice-cooling
conditions for 30 minutes and then at room temperature for 1 hour. After completion of the reaction, water
was added, followed by extraction with chloroform and drying with magnesium sulfate. The residue obtained
after filtration and concentration was subjected to purification with silica gel column chromatography (elution
solvent: chloroform:methanol = 99:1), thereby obtaining 0.19 g of the intended compound.

* '"H-NMR (90MHz, CDCl3) & :
1.76(s,6H), 1.80 - 2.20(m,2H), 2.10(d,3H), 2.66(s,3H), 3.0 -3.9(m,2H), 4.24(q,1H), 4.3 - 4.9(m,2H), 7.35(m,4H),
*FABMS[M + H'] m/z: 495

Examples 16 to 71

In the same manner as in the foregoing example, the following compounds were prepared.

Example 16

6-(2-Chlorophenyl)-3-(1-cyano-1-methylethoxycarbonyi)-8,8,11-trimethyl-2,3,4,5-tetrahydro-8H-pyrido-
[4 3 :4,5]thieno[3,2-f]{1,2,4]triazolo[4,3-a][1,4]diazepine

/ T0-C—N CHa
NC /‘

CHa

#
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**H-NMR (90MHz, CDCls) 6 :
1.8(s.6H), 2.8(s.3H), 3.1(s,3H), 3.0 - 3.9(m.4H), 3.8(s,3H), 4.4 - 4.9(m,2H), 7.4(m.4H)

Example 17

6-(2-Chiorophenyl)-3-cyclopropylmethylaminocarbonyi-1 1-methy|-2,3.4.5-tetrahydro-8H-pyrido[4',3':4,5]-

thieno[3,2-f][1.2.4]triazolo[4,3-a][1,4]diazepine

CH:;\-(NV

0 N
: I S N
> CH;NHC-U{
N

Cl

* 'H-NMR (90MHz, CDCls) & :
0.04 - 0.32(m,2H), 0.36 - 0.60(m.2H), 0.70 - 1.16(m.,1H), 1.52 - 2.17(m,2H), 2.66(s,3H), 2.84 - 5.85(m.7H),
3,04(dd,J = 6Hz,7Hz,2H), 7.32(m.4H)

* FABMS(M +H") m/z:467

Example 18

6-(2-Chlorophenyl)-3-(1-ethynylcyclohexylaminocarbonyi-1 1-methyl-2,3,4,5-tetrahydro-8H-pyrido[4',3':4,5]-
thieno[3,2-f][1,2,4]triazolo{4,3-a]{1.4]diazepine

* 'H-NMR (90MHz, CDCl3) 5 :
112 - 2.24(m,12£-|), 2.37(s,1H), 2.80 - 5.76(m,7H), 7.29(m,4H)
* FABMS(M+H ) m/z:519

Example 19

6-(2-Chlorophenyl)-3-(5-cyanopentylaminocarbonyl-1 1-methy|-2,3,4,5-tetrahydro-8H-pyrido[4',3':4,5]thieno-
[3,2-f][1,2,4]triazolo[4,3-a][1,4]diazepine
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CHs N
0 f !

: H S
NC(CHa) sNHC —N

* '"H-NMR (80MHz, CDCl3) 6
1.28 - 2.16(m,8H), 2.32(t,J =7Hz,2H), 2.81 - 5.68(m,9H), 7.29(m 4H)
* FABMS(M +H ) msz: 508

Example 20

6-(2-Chlorophenyl)-3-(4-cyanophenylaminocarbonyl-1 1-methyl-2,3,4,5-tetrahydro-8H-pyrido[4',3’:4.5]thieno-

i gy

/

/

N
Cl1

[3,2-f][1,2,4]triazolo[4,3-a][1.4]diazepine

* 'H-NMR (80MHz, CDCl3) &

1.55 - 2.18(m,2H), 2.67(s,3H), 3.80 - 5.70(m,6H), 7.32(m,4H), 7.47(m,4H), 8.40(br,s,1H)

* FABMS(M+H") m/z: 514

Example 21

6-(2-Chlorophenyl)-3-(3-cyanopentylaminocarbonyl-11 -methyI-2,3,4,5-tetrahydro-8H-pyrido[4' ,3":4,5]thieno-

Ct

[3,2-f][1.2.4]triazolo[4,3-a][1.4]diazepine

* '"H-NMR (90MHz, CDCl3) 5 :
1.43 - 2.17(m,2H), 2.63(s,3H), 3.04 - 5.68(m,6H), 7.05 -7.72(m,8H)
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*-FABMS(M+H') m.z: 514

Example 22

6-(2-Chlorophenyl)-3-(3-ethynylphenylaminocarbonyl-1 1-methyl-2.3.4.5-tetrahydro-8H-pyrido[4',3':4.5]thieno-

[3,2-f][1.2.4]triazolo[4.3-a][1.4]diazepine

. CHy ——= N

( ~

0 -

T sy
CH=C /\;\I—C—}{:j] II

Hooot N

* 'H-NMR (90MHz, CDCl3) 8 :
1.40 - 2.40(m,2H), 2.66(s,3H), 3.01(s,1H), 3.05 -5.08(m.6H), 6.64(br.s,1H), 6.88 - 7.48(m,8H)
* FABMS(M+H ) m:z: 513

Example 23

6-(2-chlorophenyl)-1 1-methyl-S-(morphoIin-4-yl)carb0nyl-2,3.4,5-tetrahydro-8H-pyrido[4'.3':4,5]thieno[3,2-f]-

[1.2,4]triazolo[4,3-a][1.4]diazepine

CHo— = No
0 Ty
T S N

=N
C1

* "H-NMR (30MHz, CDCls) & :
1.32 - 2.44(m,2H), 2.66(s,3H), 2.92 - 5.80(m,6H), 3.21(t,J =6Hz,4H), 3.63(t,J =6Hz,4H), 7.29(m.4H)
* FABMS(M+H ) m/z: 483

Example 24

6-(2-Chlorophenyl)-3-(1-ethynylcyclopentylaminocarbonyl-1 1-methyl-2,3,4,5-tetrahydro-8H-pyrido[4l .3':4.5]-

thieno[3,2-f][1,2,4]triazolo[4,3-a][1,4]diazepine

44



15

20

26

30

35

40

45

50

55

fi

Ch=C

* 'H-NMR (90MHz, CDCl3) 6 :

EP 0 367 110 A1

%

CHa— =N
0 Ty
I S N_v
0—C—\
=\
cl

1.40 - 2.44(m,10H), 2.56(s,1H), 2.67(s,3H), 2,90 -5.80(m,6H), 7.29(m,4H)

* EABMS(M +H") m/z: 506

Example 25

6-(2-Chlorophenyl)-1 1-methyI-3-(phenylethylcarbonyl)-Z,3,4,5-tetrahydro-8H-pyrido[4',3':4.5]thieno[3,2-f]-

[1,2.4]triazolo[4,3-a][1,4]diazepine

* 'H-NMR (90MHz, CDCl3) & :

CHS\
S

N
N
N

€l

1.67 - 2.40(m,2H), 2.68(s,3H), 3.04 - 5.80(m,6H), 7.12 -7.60(m,9H)

* FABMS(M +H ") m/z: 498

Example 26

6-(2-Chlorophenyl)-3-(1,1-dimethyl-2-propynyloxycarbonyl)-11 -methyl-2,3,4,5-tetrahydro-8H-pyrido[4',3':4,5]-

thieno[3,2-f][1.2,4]triazolo[4.3-a][1.4]diazepine

CH=C—C—-0-C—¥"
I 1

L )

* 'H-NMR(90MHz, CDCls) & :

CHa
!

CHa

0
1l

45

CHS\/‘N\
T
S. N Y

-

'y

t

\ /
~\

{j}cx

\
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1.40 - 2.18(m,2H), 1.68(s.6H), 2.53(s,1H), 2.67(s,3H), 2.90 - 5.76(m 6H), 7.30(m,4H)
* FABMS (M+H ") m/z:480

Example 27

6-(2-Chlorophenyl)-11-methyl-3-(1 -methyl-2-propynyloxycarbonyl)-2,3,4,5-tetrahydro-8H-pyrido[4',3':4,5]-
thieno[3,2-f][1,2.4]triazolo[4,3-a][1,4]diazepine

CHa
CHs 0 Ty
| il S h

CH=C—-CH—0-C—=y"YY

* '"H-NMR(90 MHz, CDCl3) 5 :
138 - 2.32(m,2H), 150(d,J=7Hz,3H), 2.45(d,J=2Hz1H), 2.66(s3H), 288 - 570(m6H), 5.34-
(dg,J = 2Hz,7Hz,1H), 7.28(m,4H)

* FABMS (M+H") m/z:466

Example 28

6-(2-Chiorophenyl)-11-methyl-3-(1 -methyl-3-butynyloxycarbonyl)-2,3,4,5-tetrahydro-8H-pyrido[4' ,3':4,5]-
thieno[3,2-f][1,2,4]triazolo[4,3-a][1.4]diazepine

CHg —x=\
CHa 0 o ( \N
| I S N —
CHi=C—CH:—CH—0-C—¥
N

Cl

* "H-NMR (90 MHz, CDCl3) 5 :
1.30(d,J =7Hz,3H), 1.50 - 2.60(m,5H), 2.66(s,3H), 2.88 -5.72(m,7H), 7.29(m,4H)
* FABMS (M+H ) m/z:480

Example 29

6-(2-Chlorophenyl)-11 -methyl-3-(2-pentyloxycarbonyl)-2,3,4.5-tetrahydro-8H-pyrid0[4’ ,3':4,5]thieno[3,2-f]-
[1,2,4]triazolo[4,3-a][1,4]diazepine
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CHs ~— =N
0 Ty
Il S N
CHoCH.C=C—CH,0C—¥
=N
Cl

* 'H-NMR(90 MHz, CDCl3) 6 :

1.13(d,J=7Hz,3H), 154 - 2.36(m,2H), 2.25(tq.J=2Hz, 7Hz2H), 2.67(s,3H), 2.84 - 5.76 (m,6H), 4.66-
(tJ = 2Hz,2H), 7.30(m,4H)

* FABMS (M+H") m/z:480

Example 30

6-(2-Chlorophenyl)-1 1-methyI-3-(3-pentynyonycarbonyl)—2.3.4.5-tetrahydro-8H-pyrido[4' ,3':4.5]thieno[3,2-f]-
[1.2,4]triazolo[4,3-a][1,4]diazepine

CHQ\ N

0 T
1 S. N7

CH:CECCHz(:HzDC_N

N
C1

* 1H-NMR(90 MHz, CDCl3) 5 :
150 - 2.20(m,2H), 1.74(tJ =2Hz,3H), 2.42(m,2H), 2.66(s,3H), 2.90 - 5.70(m,6H), 4.11(t,J=7Hz,2H), 7.30-

(m,4H) )
* FABMS (M+H") m/z:480

Example 31

6-(2-Chlorophenyl)-3-[2-(imidazol-1-yl)ethoxycarbonyl}-1 1-methyl-2,3,4,5-tetrahydro-8H-pyrid0[4',3':4,5]-
thieno[3,2-f][1,2,4]triazolo[4,3-a][1,4]diazepine

, CHQ\(N\N
AN SPNPLINGE S
N__¥—CHaCHaOC—Y M/ )
=y
Ny
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*1H-NMR(90 MHz, CDCl3) & :
150 - 2.19(m,2H), 2.66(s.3H), 2.80 - 5.80(m,10H), 6.70 -6.92(m.,1H), 6.92 - 7.06(m,1H), 7.12 - 7.54(m. 1H),
7.30(m,4H)

* FABMS (M+H") m:z:508

Example 32

6-(2-Chlorophenyl)-11-methyl-3-(2,3,5,6-tetrahydropyran-4-ylyoxycarbonyl-2,3.4,5-tetrahydro-8H-pyrido-
[4 .3 :4,5]thieno{3.2-f][1.2.4]triazolo[4,3-a][1,4]diazepine

CHs o
0 T

I S N
0 — 0C—¥

Cl

* 'H-NMR(90 MHz, CDCl3) 5 :
1.40 - 2.12(m.6H), 2.67(.3H), 2.84 - 5.68(m.11H), 7.29(m 4H)
* FABMS (M+H') m/z:498

Example 33

6-(2-Chlorophenyl)-3-(5-hexynyloxycarbonyl)-1 1-methyl-2,3,4,5-tetrahydro-SH-pyrido[4',3' :4,5]thieno[3,2-f]-
[1,2,4ltriazolo[4,3-a][1.4]diazepine

~ CHome =N
0 TC Ny
S W

Il
cusc—ecnz—)—roc—m{
. ._ N

Cl

* 'H-NMR(90 MHz, CDCl3) é :
1.20 - 2.32(m,6H); 1.94(t,d = 2Hz,1H), 2.21(dt,J =2Hz,7Hz.2H), 2.66(s,3H), 2.84 - 5.76(m,6H), 7.28(m,4H)
* FABMS (M+H ) m/z:494

Example 34

6-(2-Chlorophenyl)-3-(3-cyano-1-oxopropyl)-11 -methyl-2,3,4,5-tetrahydro-8H-pyrido[4l ,3':4,5]thieno[3.2-f]-
[1,2,4]iriazolo[4.3-a][1.4]diazepine
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CHo ¥
0 : 0y

1 N
NCCH,CH,c—D(_I(:
N

Cl

* '"H-NMR(90 MHz, CDCls) & :
1.16 - 2.38(m,2H)*, 2.42 -2.79(m.4H), 2.67(s,3H), 3.20 -5.72(m.6H), 7.31(m.4H)
* FABMS (M+H ) m/z:451

ExAmple 35

6-(2-Chlorophenyl)-3-(2-cyano-1-oxoethyl)-11 -methyl-2,3,4,5-tetrahydro-8H-pyrido[4’ ,3' :4,5]thieno[3,2-f]-

[1,2,4]triazolo[4,3-a][1.4]diazepine

CH:x\(N\

NCCHa c—%j

Ct

* 'H-NMR(90 MHz, CDCl3) &
1.60 - 2.35(m,2H)*, 2.66(s,3H), 3.20 - 5.76(m,8H), 7.30(m,4H)
* FABMS (M+H ) m/z:437

Example 36

6-(2-Chloropheny!)-3-(3-cyanopropoxycarbonyl)-1 1-methyl-2.3,4,5-tetrahydro-8H-pyrido[4' ,3':4,5]thieno[3,2-
fl[1,2,4]triazolo[4,3-a][1,4]diazepine

2
/

CH
0 T Yy

I Ss. VN7
)

NCCH:CH:CH:DC—w
< b Cl
* 1H-NMR(90 MHz, CDCl3) &

1.41 - 1.80(m,2H), 1.80 - 2. 17(m.2H), 2.22 - 2.52(m.2H), 2.66(s,3H), 2.86 - 5.76(m,6H), 4.20(tt=7Hz,2H),
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7.30(m.4H)
* FABMS (M+H") m:z:481

Example 37

6-(2-Chlorophenyl)-11-methyl-3-(1 -oxo-4-penty|)-2,3,4,5-tetrahydro-8H-pyrido[4' ,3’ :4,5]thieno[3,2-f][1.2,4]-

triazolo[4,3-a][1,4]diazepine

O Ne

0 T
o S N

CH=C—CH2CH2C —

=)
V-1

* "H-NMR(90 MHz, CDCl3) 6 :
1.54 - 2.18(m,2H); 1.96(m,1H), 2.44 - 2.65(m,4H), 2.71(s,3H), 2.88 - 5.76(m,6H), 7.42(m,4H)
* FABMS (M+H ) m/z:450

Example 38

B-(2-Chlorophenyl)-11-methyl-3-(1-propargylpiperidin-4-yl)oxycarbonyl-2,3,4,5-tetrahydro-8H-pyrido-
[4 3 :4,5]thieno[3,2-f][1,2,4]triazolo{4.3-a][ 1,4]diazepine

CHam =N o
0 Ty

7 I <8 N
CH=CCH2— ¥ 0C —N

Cl

* "H-NMR(90 MHz, CDCl3) 6 :

1.4 - 29(m,11H), 2.25(t,1H), 2.7(s,3H), 3.3(d,2H), 3.0 -3.9(m,2H), 4.0 - 4.9(m,1 +2H), 5.4 - 5.8(m,1H), 7.4-

(m,4H)
* MS m/z(Pos. FD):535

Example 39

6-(2-Chlorophenyl)-3-cyciohexyloxycarbonyi-1 1-methy|-2,3.4,5-tetrahydro-8H-pyrido[4'.3' :4,51thieno[3,2-f]-

[1,2,41triazolo[4,3-a]{1.4]diazepine
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* "H-NMR(90 MHz, CDCls) & :
1.2 - 2.3(m,12H), 2.7(s,3H), 3.0 - 4.0(m,2H), 4.0 -4.8(m,1 + 1 +2H), 5.4 - 5.8(m,1H), 7.4(m 4H)
* MS m/z(Pos. FAB):496

Example 40

6-(2-Chlorophenyl)-3-cyclohexylethoxycarbonyl-1 1-methy|-2.3,4,5-tetrahydro-8H-pyrido[4l.3':4,5]thieno[3,2-
fl[1.2.4ltriazolo[4,3-a]{ 1,4]diazepine '

C CHa— e

(R g

i 5. Ny
CHACHA0C —

=N

* 'H-NMR(80 MHz, CDCl3) &

0.6 - 2.7(m,17H), 2.7(s,3H), 3.0 - 4.0(m,2H), 4.0 -4.4(m,1 +2H), 4.4 - 4.8(m,2H), 5.4 - 5.8(m,1H), 7.4(m,4H)
* MS m/z(Pos. FAB): 538

Example 41

6-(2-Chlorophenyl)-3-cyclopropylmethoxycarbonyl-11 -methyl-2,3,4,5-tetrahydro-8H-pyrido[4',3':4,5]thieno-
[3,2-f}{1,2.4]triazolo[4,3-a][1,4]diazepine

CHa\f\n\'
> cH, oc—v;\[ T( ‘j

e

* 'H-NMR(90 MHz, CDCls) 5 :

51
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0:2 - 2.0(m,7H), 2.7(s.3H), 3.0 - 4.0(m,2H), 3.8 - 4.0(d,2H), 4.4 - 4.8(m,1 + 2H), 5.4 - 5.8(m,1H), 7.4(m.4H)
* MS m/z(Pos. FAB):468

Example 42

6-(2-Chlorophenyl)-3-cyclohexylmethoxycarbonyl-1 1-methyl-2.3,4,5-tetrahydro-8H-pyrido[4"3':4.5]thieno[3,2-
fi[1,2.4]triazolo[4.3-a][1.4]diazepine

CHa\fN\

0
] S. N¢
= CH20C —N

N

Cl

* "H-NMR(80 MHz, CDCl3) 5 :
0.8 - 2.2(m,13H), 2.7(s,3H), 3.0 - 4.0(m,2H), 3.7 -4.0(d,2H), 4.1 - 4.8(m,1 +2H), 5.4 - 5.8(m,1H), 7.4(m.4H)
* MS m.z(Pos. FAB):510

Example 43

6-(2-Chlorophenyl)-1 1-methy|-3-(4-pyridyIcarbonyI)-2,3,4,5-tetrahydro-8H-pyrido[4',3':4,5]thieno[3,2-f][1 2,41
triazolo[4,3-a][1,4]diazepine

CHS\/N\

0
Il S. N7
N

Cl

\

* 'H-NMR(@0 MHz, CDCl3) § :
1.4 - 2.5(m,2H), 2.67(s,3H), 3.1 - 3.75(m,2H), 3.9 -5.8(m.4H), 7.0 - 7.7(m,6H), 8.4 - 8.8(m.2H)
* MS m/z(Pos. FAB):475

Example 44

6-(2-Chlorophenyl)-3-cyciohexyimethylcarbonyl-11 -methyI-2,3,4,5-tetrahydro-8H-pyrido[4',3':4,5]thieno[3,2-
fl[1,2.4]triazolo[4,3-a][1.4]diazepine
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* 'H-NMR(90 MHz, CDCls3) 6 :

0.6 - 2.4(m,13H), 2.16(d, J=6.5Hz, 2H), 2.67(s,3H), 2.8 -5.9(m 6H), 7.1 - 7.6(m,4H)

* MS miz(Pos. Fab):494(M +H)"

Example 45

6-(2-Chlorophenyl)-3-cyclohexanecarbonyl-11 -methyl-2‘3,4,S-tetrahydro-8H-pyrido[4',3':4,5]thieno[3,2-f]-

EP 0 367 110 At

[1,2.4]triazolo[4,3-3][1.4]diazepine

* 'H-NMR(90 MHz, CDCls) 6 :

S. N
N
Cl

0.7 - 2.7(m,13H), 2.67(s,3H), 2.8 -5.8(m,6H), 7.1 -7.6(m,4H)

* MS m/z(Pos. FAB):480(M + H)"

Example 46

6-(2-Chlorophenyl)-1 1-methyl-3-(3-pyridylcarbonyI)-2.3,4,5-tetrahydro-8H-pyrido[4',3':4,5]thieno[3,2-f][1 ,2,4)

friazolo[4,3-a][1,4]diazepine

* '1H-NMR(Q0 MHz, CDCls) §

CHo— N
°f\N

ot oS

53
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1.4 - 2.6(m,2H), 2.66(s,3H), 2.8 - 6.0(m,6H), 7.1 -8.0(m.6H), 8.4 - 8.8(m.2H)
* MS m/z(Pos. FAB):475(M + H)

Example 47

3-[4'-(morphoIin-4-yl-suIfony|)phenylaminocarbonyI]-6-(2-ch|oropheny|)-1 1-methyl-2.3,4,5-tetrahydro-8H-

pyrido[4 ,3 :4,5]thieno[3,2-f][1.,2,4]triazolo[4.3-a]{1.4]diazepine

* 'H-NMR(80 MHz, CDCl3) 5 :

1.80 - 2.20(m.4H), 2.63(s,3H), 2.80 - 3.08(m,4H), 3.24 -3.90(m,9H), 4.60 - 4.90(m,2H), 7.20 - 7.42(m,4H),
7.45 -7.68(m,4H), 7.75(brs.1H)

* MS:m/z 638

Example 48

3-[4'-(N-piperidinosuIfonyl)phenyIaminocarbonyl]-6~(2-chlorophenyl)—1 1-methyl-2,3.4,5-tetrahydro-8H-pyrido-
[4 .3 :4,5]thieno[3,2-f][1,2,4]triazolo[4,3-a][1,4]diazepine

CHa —
0 0 ="
I Il S N_/z
(\ﬁ@—w—c—w
0 =N

e

* 'H-NMR(90 MHz, CDCl3) 5 :

1.10 - 2.30(m,10H), 2.64(s,3H), 2.75 - 3.10(m,4H), 3.30 -4.30(m,2H), 4.60 - 4.92(m,2H), 7.15 - 7.40(m,4H),
7.42 -7.60(m,4H), 7.72(brs.1H)

* MS:m/z 636

Example 49

3-[4'-(N-imidazoyIsulfonyI)phenyIaminocarbonyl]—G-(2-chIorophenyl)—1 1-methyl-2,3.4,5-tetrahydro-8H-pyrido-
[4 .3 :4,5]thieno[3,2-f][1,2,4]triazolo[4,3-a][ 1 4]diazepine
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0 0 Uy
Z : ~ S N7
N\=/N|E‘] —NH—C—N\/IL{
0 N
Cl

* 'H-NMR(90 MHz, CDClz) & :
1.60 - 2.40(m,4H), 2.70(s,3H), 3.75 - 4.30(m,2H), 4.40 -5.00(m,2H), 7.00 - 7.50(m,12H)
* MS:m/z 619

Example 50

3-[4’-(suIfamoyI)phenylaminocarbonyI]-6-(2-chlorophenyl)-1 1-methyI-2.3,4,5-tetrahydro-8H-pyrido[4',3':4,5]-
thieno[3,2-f][1.2.4]triazolo[4,3-a][ 1 .4]diazepine

CHo
0 0 TC Yy
408 JEE
2 —NH—'C"I
I , -
0 \
c1

* 'H-NMR(90 MHz, CDCl3) &
1.40 - 2.20(m,4H), 2.62(s,3H), 3.60 - 4.40(m,2H), 5.10 -5.50(m,2H), 7,10(s,2H), 7.30 - 7.60(m,4H), 7.62-

(ABq,4H,J = 9.0Hz), 8.95(s,1H)
* MS:m/z 568

Example 51

3-[4'-(N,N'-diethyIaminosulfonyI)phenylaminocarbonyI]-6-(2-ch|oropheny|)-1 1-methyi-2,3,4,5-tetrahydro-8H-
pyrido[4 ,3 :4,5]thieno[3,2-f][1.2,4]triazolo[4,3-a][ 1 .4]diazepine

. . . CH:!\(N\
VCHaCHz\ H@ NH_“_ i
CHsCHa ™

C1
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*-'*H-NMR(90 MHz, CDCls) 6 :

1.10(t. 6h,J =7.2H), 1.70 - 2.30(m.4H), 2.62(s,3H), 3.16(q,4H,J =7.2Hz), 3.40 - 4.20(m,2H), 3.55 - 3.60(m.2H),
7.18 - 7.40(m,4H), 7.54(ABq,4H.J =9.0Hz), 7.70(s.1H)

* MS:m/z 624

Example 52

3-[4'-(N-cyclohexyIaminosulfonyl)phenylaminocarbonyl]-6-(2-chIorophenyl)-1 1-methyl-2,3.4.5-tetrahydro-8H-
pyrido[4 .3 :4,5]thieno[3,2-f][1,2,4]riazolo[4,3-a][1.4]diazepine

Il I g N
- Qm-t- 0y
0 §

Cl

* 'H-NMR(90 MHz, CDCl3) 6 :

0.80 - 2.20(m,14H), 2.64(s,3H), 2.80 - 4.30(m,3H), 4.60 -4.30(m,3H), 4.60 - 4.90(m,2H), 5.05(d,1H.,J=7.2Hz),
7.20 -7.40(m,4H), 7.56(ABq,4H,J =9.0Hz), 7.76(s,1H)

* MS:m/z 650

Example 53

3-[4'-(2"-pyridyImethylaminosuIfonyI)phenyIaminocarbonyl]-6-(2-chIorophenyl)-1 1-methyl-2,3,4,5-tetrahydro-
8H-pyrido[4 .3 :4,51thieno[3,2-f][1.2.4]triazolo[4,3-a] [1.4]diazepine

~

) CHa e N
O MU , N
) CH:NHISI Q/ NH—C \M \>
0 =N
Y- C1

* 'H-NMR(90 MHz, CDCl3) 6 :
1.60 - 2.20(m,4H), 2.72(s,3H), 3.60 - 4.50(m,6H), 6.50 -6.72(m,2H), 7.00 - 7.70(m,11H), 8.11 - 8.28(m,1H)
* MS m/z:659 ’

Example 54

3-[3-(N-piperidinosulfonyl)-propyloxycarbonyl]-6-(2-chlorophenyl)-11-methyi-2,3,4,5-tetrahy dro-8H-pyrido-
[4 .3 :4,5]thieno[3,2-f][1,2.4]triazolo[4,3-a][1,4]diazepine
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0 0 Ty
/—'\ “ i S /.\J\‘.‘/
\'Sl—EH LCHRCH0C =47y 7 Y
O \/ ,=\]
7
-

* '"H-NMR(90 MHz, CDCl3) é

140 - 2.30(m,12H), 2.70(s,3H), 2.95(t2H,J=7.2Hz), 3.10 - 3.40(m.4H), 3.50 - 4.20(m.2H), 4.22-
(t,2H,J =7.2Hz), 4.42 - 4.82(m,2H), 7.20 - 7.50(m 4H)

* MS:m;z 603

Example 55

3-[3-(N-morpholinosulfonyi}-propyloxycarbonyl]-6-(2-chlorophenyl)-1 1-methyl-2,3,4,5-tetrahydro-8H-pyrido-
[4 .3 :4 5]thieno[3,2-f][1,2,4]triazolo[4,3-a][1,4]diazepine

D
0 \lg CHCHCHOC S Y
o Oy §

0 =N
, ) <
' { V- Cl
-
* '"H-NMR(90 MHz, CDCls) & :

1.60 - 2.40(m,8H), 2.70(s,3H), 2.98(t,2H,J =7.2Hz), 3.60 -3.90(m,4H), 2.80 - 4.40(m,2H), 4.22(t,2H,J =7.2Hz),
4.40 -4.84(m,2H), 7.20 - 7.50(m,4H)
* MS:mi/z 605

Example 56

3-[4'-(N-morpholinosulfonyl)phenyonycarbonyl]-6-(2-chIorophenyl)—1 1-methyl-2,3,4,5-tetrahydro- 8H-pyrido-
[4 .3 :4,5]thieno[3,2-f][1,2,4]triazolo[4,3-a][1,4]diazepine

0 0 N\
D/—\ Il I
0
C1

57
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* "H-NMR(90 MHz, CDClg) & :
1.60 - 2.40(m,4H), 2.74(s,3H), 2.80 - 3.10(m,4H), 3.60 -3.80 (m,4H), 3.10 - 5.10(m.4H), 4.90 - 7.60(m,8H)
* MS:m/z 639

Example 57

6-(2-Chlorophenyl)-3-(2-cyanoethylmethylamino)carbonyl-11 -methyl-2,3.4,5-tetrahydro-8H-pyrido[4',3':4.5]—
thieno[3,2-f][1,2.4]triazolo[4,3-a]{1.4]diazepine

CHaee = N
0 oy
I S Ny
NCCH:CH,§—-c——§::H__H:;
- CHa =N
Cl

* '"H-NMR(90 MHz, CDCl3) & :
157 - 2.22(m2H), 2.61(t.J=7Hz.2H), 2.67(s,3H), 2.94(s,3H), 3.00 - 5.80(m,6H), 3.43(tJ=7Hz2H), 7.31-
(m.4H)

* FABMS(M+H") miz: 480

Example 58

8-(2-Chlorophenyl)-3-(1-ethynyl-1-cyclohexyloxy-1 carbonyi-11-methyl-2,3,4,5-tetrahydro-8H-pyrido-
[4 .3 :4,5]thieno[3,2-f][1,2.4]triazolo[4,3-a]{ 1 ,4]diazepine 3

C CHo— N
0 TC
T S Ny
ch=c” So—C—N

=N
Cl

* '"H-NMR(90 MHz, CDCl3) & :
1.04 - 2.35(m,12H), 2.59(s,1H), 2.67(s,3H), 2.78 -5.78(m,BH), 7.30(m,4H)
* FABMS(M+H ) m/z: 520

Example 59

6-(2-Chlorophenyl)-11-methyl-3-(1 -phenyl-2-propynyonycarbonyl)—2.3,4,5-tetrahydro-8H-pyrido[4l .3':4,5]-
thieno[3,2-f][1,2,4]triazolo[4,3-a][ 1,4]diazepine
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CHJ\/N\

O \ \
S, N_
CH EC—CHDC *“L/H

* '*H-NMR(90 MHz, CDCl3) 8 :
1.63 - 2.30(m,2H), 2.57(d,J = 2Hz,1H), 2.65(s,3H), 2.97 -5.71(m 6H), 6.35(d,J =2Hz,1H), 7.11 - 7.64(m.9H)
* FABMS(M+H ) m/z: 528

Exampie 60

6-(2-Chlorophenyi)-3-(2-cyanosthoxy)carbonyl-1 1-methyI-2.3,4,5—tetrahydro-8H-pyrido[4',3':4,5]thieno[3,2-f]-
[1,2,4]triazoio[4,3-a][1,4]diazepine

0 ) Ty

[ N
NCCH:CH:UC—%
N

{

Cl

* 'H-NMR(90 MHz, CDCl3) &
1.40 - 2.34(m,2H), 2.66(s,3H), 2.70(t,J = 7Hz,2H), 2.79 - 5.76(m,6H), 4.28(t.J = 7Hz,2H), 7.30(m,4H)
* FABMS(M+H ) m/z: 467

Example 61

6-(2-Chiorophenyl)-11 -methyI-3-(2-propynyI)aminocarbony|-2.3,4,5-tetrahydro-8H-pyrido[4' ,3':4,5]thieno[3,2-
f[1,2,4]triazolo[4,3-a][1,4]diazepine

CHs\fN\

| y
CH=C- CH,NC—JLJ(‘*S

Cl

* 'H-NMR(90 MHz, CDCl3) &
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1.56 - 2.08(m,2H), 2.19(d.J =2Hz,1H), 2.65(s.3H), 2.96 -5.70(dd,J =2Hz,7Hz,6H), 3.98(dd.J =2Hz,7Hz,2H),
4.83(t,J =7Hz,1H), 7.28(m.,4H))
* FABMS(M+H ) m/z: 451

Example 62

3-(2-Butynyloxycarbonyl)-6-(2-chlorophenyl)-1 1-methy|-2,3,4,5-tetrahydro-8H-pyrido[4'.3':4,5]thieno[3.2-f]-
[1,2,4]triazolo[4,3-a][1.4]diazepine

CHG\ N\

0 oy
i S N/

CHaC=CCH.0C —N

* "H-NMR(90 MHz, CDCl) 5 :
1.43 - 2.15(m.2H), 1.84(t,J = 2Hz,3H), 2.66(s.3H), 2.80 -5.74(m 6H), 4.64(q,J = 2Hz,2H), 7.30(m 4H)
* FABMS(M+H") m/z: 466

Example 63

6-(2-Chlorophenyl)-11-methyl-3-[2-(2-pyridyl)ethylamino carbonyl)]-2,3.4,5~tetrahydro-8H-pyrido[4',3':4,5]-
thieno[3,2-f}[1,2.4]triazolo[4,3-a][1,4]diazepine

_ CHa—— =N
0 T Yy
Q I S N/
N CH,CH,NHC—N\’:G_{
N

€1

* 'H-NMR(90 MHz, CDCl3) 6 :

1.46 - 2.25(m,2H), 2.65(s,3H), 2.76 - 5.76(m,6H), 2.92(t,J =7Hz,2H), 3.42 - 3.68(m,2H), 5.95 - 6.24(m,1H),
6.93 -7.39(m,6H), 7.40 - 7.66(m,1H), 8.25 - 8.40(m,1H)

* MS m/z: 517

Example 64

8-(2-Chlorophenyl)-3-[2-(morpholin-4-yl)ethylamino carbonyl)}-11-methyi-2,3,4,5-tetrahydro-8H-pyrido-
[4 ,3 :4,5]thieno[3,2-f][1,2,4]triazolo[4,3-a][1.4]diazepine
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CHa— N\
(

0 'N—CHaCHa— w—c—{:j;j/ ij

Cl

* 'H-NMR(90 MHz, CDCl3) 8

1.54 - 2.20(m,2H), 2.30 - 258 (m,6H), 2.67(s,3H), 2.88 5.80(m.6H), 3.17 - 3.42(m,2H), 3.55 - 3.74(m 4H), 5.03
-5.19(m,1H), 7.30(m,4H)

* MS mvz: 525

Example 65

6-(2-Chlorophenyl)-3-[4-(morpholin-4-yl-carbonyloxy)-2-butynyloxycarbony!]-1 1-methyl-2,3,4,5-tetrahydro-
8H-pyrido[4 ,3 :4,5]thienc[3.2-f][1,2,4]triazolo[4,3-a][ 1 .4]diazepine

) . CHy —— =N
ﬂ, 0 T
a
0 N—COCH.C=CCH.0C—N
Cff_{‘f
N
Cl

* "H-NMR(80 MHz, CDCl3) ¢ :
1.55 - 2.28(m,2H), 2.66(s,3H), 2.87 - 5.75(m,6H), 3.34 -3.54(m,4H), 3.54 - 3.72(m 4H), 4.75(s.4H), 7.30(s,4H)
* MS m/z: 594

Example 66

6-(2-Chlorophenyl)-11 -methyl-3-[4-(pyridin-2-yl-methylaminocarbonyloxy)-2-butynyloxycarbonyl]-2,3,4,5-
tetrahydro-8H-pyrido[4 ,3 :4,5]thieno[3.2-f][ 1,2 4ltriazolo[4,3-a][1,4]diazepine

EHS\/N\
b s by
(r“}—CH,\H C-0-CHaC =C-CHa0-C—= Y] Tr"“*(
™~ ‘\_z____N /
/F_T‘.:\
¢ d-t
=
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*-'"H-NMR(90 MHz, CDCl3) §

1.6 - 2.2(m,2H), 2.70(s,3H), 3.00 - 5.75(m,6H), 4.46(d.J=5Hz,2H), 4.72(s,4H), 5.90 - 6.20(m,1H), 7.1 - 7.6-
(m,6H), 7.5 - 7.9(m,1H), 8.40 - 8.70(m,1H)

* MS miz: 615

Example 67

B-(2-Chlorophenyl)-11-methyl-3-(4-pentynyloxycarbonyl)-2,3,4,5-tetrahydro-8H-pyrido[4 3 :4,51thieno[3,2-fl-

[1,2,4]triazolo[4,3-a][1.41diazepine

CHe— =N+

0 TC Yy

|l S N 7
CH=CCH.CH.CH,0C—§ ‘(

C1

* 'H-NMR(90 MHz, CDCl3) 5 :

1.52 - 2.08(m.4H), 1.92(t,J =2Hz,1H), 2.08 - 2.40(m.2H), 2.66(s,3H), 2.84 - 5.72(m,6H), 4.17{t,J=7Hz2H),
7.29(m,4H)

* MS m/z: 479

Example 68

6-(2-Chlorophenyl)-11 -methyl-3-(2-propynyloxycarbonyl)-2,3,4.5~tetrahydro-8H-pyrido[4'.3' :4,5]thieno[3,2-f]-
[1.2,4]triazolo[4,3-al{1,4]diazepine

CHa — = N1
f

CH=C-CH, oc—g[_l/ ‘j

Cl

* "H-NMR(90 MHz, CDCl3) s :
1.68 - 2.15(m,2H), 2.50(t,J = 3Hz,1H), 2.62(s,3H), 2.85 -5.79(m,6H), 4.65(d,J =3Hz,2H), 7.40(m,4H)
* MS m/z: 451

Example 69

B-(2-Chlorophenyl)-11-methyl-3-[2-(pyridin-2-yl)-ethoxycarbonyl]-2,3,4,5-tetrahydro-8H-pyrido[4 ,3 4,51
thieno[3,2-f][1,2,4]triazolo[4,3-a][1,4]diazepine
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CHs\f‘J\

CH2CH. oc—v’j{_( ‘f

Cl

(2

* 'H-NMR(90 MHz, CDCl3) &

1.64 - 2.25(m,2H), 2.50 - 5.74(m,6H), 2.71(s,3H), 2.90(t,J =7Hz,2H), 3.91(t.J=7Hz, 2H), 6.86 - 7.80(m,7H),
8.36 -8.76(m,1H)

* MS m/z: 518

Example 70

6-(2-Chlorophenyl)-11-methyl-3-(tetranydropyran-2-yl)methoxycarbonyl)-2,3,4,5-tetrahydro-8H-pyrido-
[4 3 :4,5]thieno[3.2-f][1,2,4]triazolo[4,3-a][1,4]diazepine

0 CHS\fN\N
CH:UE—N S .
N
Cl

* 'H-NMR(90 MHz, CDCl3) & :
1.12 - 2.32(m,8H), 2.66(s,3H), 2.92 - 5.72(m,11H), 7.30(m.4H)
* MS m/z: 499

Example 71

6-(2-Chlorophenyl)-1 1-methyl-3-[2-(morpholin-2-yl)eth0xycarbonyI]-2,3,4,5-tetrahydro-8H-pyrido[4l.3':4,5]-
thieno[3,2-f][1,2,41triazolo[4,3-a][ 1,4]diazepine

0 CH°\fN

_\ V
0/ ,. \/

~CH. cazoc—\ |
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* “'H-NMR(90 MHz, CDCla) 5 : 1.54 - 2.24(m,2H), 2.36 - 2.64(m,6H), 2.68(s,3H), 3.04 -5.84(m.6H), 3.52 -
3.80(m,4H), 4.24(t,J =7Hz,2H), 7.39(m.4H)
* MS m/z: 526

Preparatory Example 1

6-Acetyl-2-(2-bromopropionylamino)-3-(2-chIorobenzoyl)-4.5.6,7-tetrahydro-thieno[2,3-C]pyridine

o0

CHsCON s A
3 i N CH
} \,U /_ )

“  Br

Cl

13,3 g of toluene and 3.66 liters of water were added to 600 g of 2-amino-3-(2-chlorobenzoyl)-6-acetyl-
4,5,6,7-tetrahydro-thieno[2,3-C]pyridine, to which 301 g of sodium hydrogencarbonate was further added.
While heating to 60° C, 301 ml of 2-bromopropionyl bromide was dropped into the solution. Further, 170 g
of sodium hydrogencarbonate and 170 ml of 2-bromopropiony! bromide were added in order to complete
the reaction. After cooling down to room temperature, 500 g of sodium hydrogencarbonate was added, after
which the organic phase was separated. The aqueous phase was extracted twice with ethyl acetate,
followed by combination with the organic phase, washing with water and drying with anhydrous magnesium
sulfate. The solvent was distilled off under reduced pressure and the resultant solid matter was washed with
ether to obtain 800 g of the intended product.

* "H-NMR(90 MHz, CDCl3) & :
1.7 - 2.4(m,2H), 1.99(d, J=7.2Hz, 3H), 2.06 and 2.12(cach S, total 3H), 3.25 - 3.7(m.2H), 4.41(q.
J=7.2Hz,1H), 4.4 - 4.8(m,2H), 7.0 - 7.5(m,4H)

Preparatory Example 2

6-Acetyl-2-(2-aminopropionylamino)-3-(2-chlorobenzoyl)-4.5,6,7-tetrahydro-thieno[2,3-C]pyridine

' S ﬁ e
r:Hacot\{/\[f T/lo §—CH3
> Z N,
c1

(process A)

841 g of 6-acetyl-2-(2-bromopropionylamino)-3-(2-chIorobenzoyI)-4,5,6,7-tetrahydro-thieno[2,3-C]pyrid
ine was dissolved in 0.72 liters of dichloroethane and 1.08 liters of ethyl acetate, into which ammonia gas
was introduced at -10° C. The mixture was subjected to reaction in an autoclave at 100° C for 1 hour. After
completion of the reaction, excess ammonia gas was removed and the reaction solution was poured into 3N
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HCI under ice-cooling conditions. After extraction with ethy! acetate, the aqueous phase was neutralized with
a saturated sodium carbonate aqueous solution, followed by repeating extraction with chloroform. The
resultant organic phase was washed with a saturated saline solution, followed by drying with anhydrous
magnesium sulfate and removal of the solvent by distiliation under reduced pressure to obtain 636.8 g of
the intended compound.

* 'H-NMR(90 MHz, CDCl3) & :

1.48(d, J=6.8Hz, 3H), 1.6 - 2.3(m,4H), 2.07 and 2.12(each S, total 3H), 3.25 - 4.0(m,3H), 4.35 - 4.75(m,2H),
7.0 - 7.6(m,4H)

{process B)

Ten grams of 2-amino-3-(2-chlorobenzoyl)-6-acetyl-4,5,6,7-tetrahydro-thieno(2,3-C)pyridine was dis-
solved in 150 ml of chloroform at the room temperature. 17 g of alanyl chloride hydrochloride was added
little by litile to the solution over a period of 1 hour at the room temperature, while agitated. After the
reaction finished, 150 ml of water was added to the mixture. Agitation was conducted for 30 minutes. The
aqueous phase was taken out. The phase in chloroform was treated with 150 m! of water for extraction. The
two aqueous phases were collected into one. It was washed with chloroform. The aqueous phase was
neutralized with sodium bicarbonate and exiracted with chloroform. The resultant was treated with a
reduced pressure distillation to remove out the solvent and obtain 10.1 grams of the intended compound in
the form of yellow powder.

Preparatory Example 3

8-Acetyl-5-(2-chlorophenyl)-3-methyl-6,7,8,9-tetrahydro-1 H,3H-pyrido[4',3':4,5]thieno[3,2-f][1 ,4]diazepin-2-
one

636.8 g of 6-acetyI-2-(2-aminopropionylamino)-3-(2-chIorobenzoyl)-4,5,6,7-tetrahydro-thieno[2,3-C]—
pyridine was dissolved in 2.3 liters of toluene, 637 ml of pyridine and 94.3 mi of acetic acid and refiuxed
over day and night while removing water from the reaction system. After removal of the reaction solution by
distillation, benzene was added, followed by cooling and filtering the resultant crystals to obtain 300 g of the
intended product.

* 'H-NMR(90 MHz, CDCl3) 6 :
1.3 - 2.6(m,2H), 1.76(d,J =6.8Hz,3H), 2.06 and 2.12(each S, total 3H), 2.8 - 4.1(m,2H), 3.87(q,J =6.8Hz,1H), -
4.1 -5.1(m,2H), 7.1 - 7.5(m,4H), 9.0 - 9.5(bs,1H)

Preparatory Example 4

3-Methyl-5-(2-chlorophenyI)-8-thioacéty|-6,7,8,9-tetrahydro-1 H,3H-pyrido[4' ,3':4,5]thieno[3,2-f][1 ,4]diazepin-
2-thione
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(2]
- 0=
w2

288 g of 3-methyl-5-(2-chIorophenyI)-8-acetyl-6,7,8,9-tetrahydro-1H.3H-pyrido[4',3':4,5]thieno[3,2-f][1,4]-
azepin-2-one was dissolved in 3 liters of dimethoxyethane, to which 186 g of sodium hydrogencarbonate
and 364 g of phosphorus pentasulfide were added, ‘followed by heating under reflux for 3 hours. The
reaction solution was filtered through Celite, after which the solvent was once distilled off under reduced
pressure. Methanol and dichloromethane were added to the resultant residue in small amounts for
adsorption on silica gel, followed by drying and purification with dry column chromatography (elution
solvent: dichlormethane:methanol = 98:2), thereby obtaining 300 g of the intended compound.

Preparatory Example 5

6-(2-Chlorophenyl)-3-thioacetyl-8.1 1-dimethyl-2,3,4.S-tetrahydro-BH-pyrido[4'.3':4,5]thieno[3,2-f][1 2,41
triazolo[4,3-a][1,4]diazepine

481 g of 3-methyl-5-(2-chIorophenyI-8-thioacetyI-6,7,8,9-tetrahydro-1H,3H-pyrido[4',3’:4,5]thieno[3,2-f]—
[1,4]diazepin-2-thione was dissolved in 70 mi of dioxane, to which 660 mg of acetohydrazide was added,
followed by heating at 100° C. After cooling, the mixture was concentrated under reduced pressure and the
resultant reside was purified by column chromatography (elution solvent: dichloromethane:methanol =
98:2), thereby obtaining 750 g of the intended compound.

Preparatory Example 6

6-(2-Chlorophenyl)-8,11 -dimethyl-2,3.4,5-tetrahydro-8H-pyrido[4',3':4,5]thieno[3,2-f][1 2, 41triazolo[4,3-a]{1,4]-
diazepine :
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CH N
N
S N
Hi CHs

N
Cl

281 g of 6-(2-chloropheny|)-8,11-dimethy|-3-thioacety|-2,3.4.5-tetrahydro-8H-pyrido[4'.3':4,5]thieno[3,2-
f][1,2,4]triazolo{4,3-a][1,4]diazepine was dissolved in 1 liter of methanol, to which 0.81 liters of 4N sodium
hydroxide, followed by heating under reflux. After cooling, the reaction solution was salted out and extracted
with chloroform, followed by removal of the solvent by distillation under reduced pressure. The resultant
residue was purified by silica gel column chromatography (elution solvent: dichloromethane: methanol =
95:5), thereby obtaining 142 g of the intended compound.

* '"H-NMR(90 MHz, CDCls) 6 :

1.1 - 2.3(m,3H), 2.10(d.J =6.8Hz,3H), 2.45 - 3.3(m,2H), 2.66(s,3H), 3.85 - 4.1 (m,2H), 4.26(q, J =6.8Hz,1H),
7.1 -7.6(m,4H)

* MS m/z(Pos. Fab): 384(M +H)"

Preparatory Example 7

{-)-6-(2-Chlorophenyl)-8,1 1-dimethyl-2‘3,4,5-tetrahydro-BH-pyrido[4',3':4,5]thieno[3.2-f][1 2, 4]triazolo[4,3-al-
[1,4]diazepine

HN FmCHs

86 g of (¢ )-6-(2-chlorophenyl)-8,11-dimethyl-2,3,4,5-tetrahydro-8H-pyrido[4',3':4.5]thieno[3,2-f][1,2,4]-
iriazolo[4,3-a][ 1 ,4]diazepine and 45.86 g of dibenzoyl-D-tartarate were dissolved under heating conditions in
980 ml of ethanol and 365 mi of water, and allowed to stand at room temperature. The resultant crystals
were collected by filtration and washed with ether, followed by rendering free by means of a diluted sodium
hydrogencarbonate aqueous solution and extraction twice with dichloromethane. The resultant organic
phase was washed with a saturated saline solution and dried with anhydrous magnesium sulfate, followed
by removal of the solvent by distillation under reduced pressure 0 obtain 11.0 g of the intended compound.

Further, the filirate from which the tartarate had been once collected by filtration was subjected to a
similar procedure set forth above, thereby obtaining 11.3 g of the intended compound.

*[a]3¥-235" (C=1, EtOH)

Preparatory Example 8

(+)-6-(2-Chlorophenyl)-3-(1-cyano-1 -methylethoxycarbonyl)-8,11-dimethyl-2,3,4,5-tetrahydro-8H-pyrido-
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[4',31:4,5]thieno[3,2-f][1 2,41triazolo[4,3-a][1,4]diazepine

CHa =N~
)

S_ N
WL g
NS —

o

In the same manner as in Preparatory Example 7, dibenzoyl-L-tartaric acid was used to obtain the
intended compound.
‘[« 3% +17.56° (C=0.02, EtOH)

Example 72

(+)-6-(2-Chlorophenyl)-3-(1-cyano-1-methylethoxycarbonyl)-8.11-dimethyl-2,3,4,5-tetrahydro-8H-pyrido-
{4 .3 :4,51thieno[3,2-f][1,2,4] triazolo[4,3-a][1.4]diazepine

CH::\(N\

C
Ll S. N—< .
NC-[|2—U-C-N 2 (K,
C

5 g of (-)-6-(2-chlorophenyl)-8,11-dimethyl-2,3,4,5-tetrahydro-8H-pyrido[4',3":4,5]thieno[3.2-f][1.2.4]-
triazolo[4,3-a][1,4]diazepine was dissolved in dichloromethane, to which 5 g of 1-cyano-1-methylethylphenyl
carbonate was added, followed by reaction at 100° C for 4 hours while removing the solvent by distillation.
After completion of the reaction, the resultant residue was purified by column chromatography (elution
solvent: chloroform:methanol = 99:1), thereby obtaining 2.7 g of the intended compound.

* '"H-NMR(90 MHz, CDCls) 8 :

1.76(s,6H), 1.80 - 2.20(m,2H), 2.10(d,3H), 2.66(s,3H), 3.0 - 3.9(m,2H), 4.24(q,1H), 4.3 - 4.9(m,2H), 7.35-
(m,4H) :
* FABMS [M+H"] 481

‘[« J3® +17.56° (C=0.02, EtOH)

Example 73

(+)-3-(3-Butynyloxycarbonyl(-8-(2-chlorophenyl)- 8,1 1-dimethyl-2.3,4,5-tetrahydro-8H-pyrido[4',3':4,5]thieno-
[3,2-f][1,2,4]triazolo[4,3-a][1.4]diazepine
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| CHoo N
0 &N
1 s N—<
CH=C-CHaCH40-C-Y /“—CHa
y
Cl

5 g of (-}6-(2-chlorophenyl)-8,11-dimethyl-2,3,4,5 -tetrahydro-8H-pyrido[4 ;3 :4,5]thienc[3,2-f][1,2.4]-
triazolo[4,3-a][1,4]diazepine was dissolved in dichloromethane, to which 5 g of 3-butynylphenyl carbonate,
followed by reaction at 100° C for 4 hours while distilling off the solvent. After completion of the reaction,
the resultant residue was purified by column chromatography (elution solvent: dichioromethane:methanol =
99:1), thereby obtaining 1.6 g of the intended compound.

* 1H-NMR(90 MHz, CDCls) 5 :

7.4(5H.Ar), 4.9(1H,d,J=18Hz,N-CHz[C-2]), 4.5(1H, d, J=18Hz, N-CHz[C-2)), 4.2(1H,n,Cs-H), 4.1(2Hpt,
J=8Hz,0-CH,), 2.7(3H.s), 2.5(2H,dt,J = 1Hz,7Hz,=-CHz), 2.1(3H.d,J =7Hz,CHCH3), 3.0 - 2.0(5H.n)

*[a]3* + 170" (C=1, CHCk) "‘

Example 74

(-)-6-{2-Chlorophenyl)-3-cyclopropanecarbonyl-8,11 -dimethy1-2,3,4,5-tetrahydro-8H-pyrido[4' ,3':4.5]thieno-
[3,2-f][1,2,4]triazolo[4,3-a][1,4]diazepine

CHa =N

Do
N AN )
l>—c-;~{ 1) “ECH,
-\\ ' l\\ /
s
{ Y-l

5 g of (-)-6-(2-Chlorophenyl)-3-cyclopropanecarbonyl-8 11-dimethyl-2,3,4,5-tetrahydro-8H-pyrido-
[4',3":4,5]thieno[3,2-][1,2,4]triazolo[4,3-a][1 4]diazepine was dissolved in 70 mi of dichloromethane, to which
1.42 g of triethylamine was added, followed by dropping 1.44 g of cyclopropanecarbonyl chloride under ice-
cooling conditions. After completion of the reaction, the reaction solution was washed with a saturated
sodium hydrogencarbonate aqueous solution and then with a saturated saline solution, followed by drying
with anhydrous magnesium sulfate and removal of the solvent by distillation under reduced pressure. The
resultant residue was purified by silica gel column chromatography (elution solvent: dichloromethane:
methanol = 98:2), thereby obtaining 4.2 g of the intended compound.

* 'H-NMR(90 MHz, CDCls) 6 :

0.55 - 1.15(m,4H), 1.45 - 2.5(m,3H), 2.10(d.J =6.8Hz,3H), 2.66(s,3H), 2.8 - 4.8(m,3H), 4.26(q,J=6.8Hz,1H),
4.8 -5.2(m,1H), 7.05 - 7.65(m,4H)

*MS m/z(pos,Fab): 452(M +H)"

‘[« J38- 497" (C=1, EtOH)

*[a]3-1491" (C=1, CHCl)

Other processes of preparing the compounds obtained in the foregoing examples are described in the
following.
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Preparatory Example 9

1-(Cyano-1-methylethoxycarbonyi)-4-hydroxypiperidine

"
ve-c-0-c- )
C-0-C-¥_ )0t

CHa.

50 g of 1-cyano-1-methylethylphenyl carbonate and 25 g of 4-hydroxypiperidine were heated at 130" C.
After completion of the reaction, the resulting product was purified by silica gel column chromatography
(elution solvent: hexane:ethy! acetate = 1:1 - 1:2 - 0:1), thereby obtaining 50.5 g of the intended compound.
* 'H-NMR(90 MHz, CDCl3) 6 :

1.26 - 2.10(m,5H), 1.80(s,6H), 2.96 - 3.35(m,2H), 3.60 -4.15(m,3H)

Preparatory Example 10

1-(Cyano-1-methylethoxycarbonyl)-4-piperidone

CHs O
é 0 ls:l v\

NC—‘---.\_/=
CHa

5.06 ml of dimethylsulfoxide was gradually dropped, at -78° C into a solution of 4.15 ml| of oxalyl
chloride in dichioromethane (50 mi), intc which a dichloromethane solution of 5.05 g of 1-(1-cyano-1-
methylethoxycarbonyl)-4-hydroxypiperidine was dropped. After agitation at the temperature for 1 hour, 16.57
ml of triethylamine was added, followed by agitation at room temperature for 1 hour. The reaction solution
was filtered, washed with water, and dried with anhydrous magnesium sulfate. The solvent was distilled off
and the resultant residue was purified by silica gel column chromatography (elution solvent: ethyl acetate:n-
hexane = 1:9), thereby obtaining 3.9 g of the intended compound.

* "H-NMR(90 MHz, CDCl3) & :
1.80(s,6H), 2.48(t,J = 7Hz,4H), 3.74(t.J = 7Hz,4H)

Preparatory Example 11

2-Amino-3-(2-chlorobenzoyl)-6-(1-cyano-1-methylethoxy carbonyl)-4,5,6,7-tetrahydro-thieno[2,3-Clpyridine
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CHa 0
| Il S NH:
NC-C-0-C-N
| . 0
CHa
N1

1.6 ml of triethylamine was added to a mixture of 3.9 g of the compound obtained in Preparatory
Example 10, 0.6 g of sulfur, 3.3 g of 2-chlorocyanoacetophenone and 20 ml of N,N-dimethylformamide at
40° C and agitated at 60° C for 3 hours. After completion of the reaction, the solvent was evaporated to
dryness and washed with ethyl acetate to obtain 5.0 g of the intended compound.

* "H-NMR(90 MHz, CDCl3) 5 :
1.80 - 1.95(m,2H), 1.75(s,6H), 3.40(m,2H), 4.32(m,2H), 7.10 - 7.50(m.6H)

Preparatory Example 12

2-(2-Bromopropionylamino)-3-(2-chlorobenzoyl)-6-(1-cyano-1 -methylethoxycarbonyl)-4,5,6,7-tetrahydro-
thieno[2,3-Clpyridine

CHy 0 o0
] s N—<
NC-C-0-C-§ hais

| D
CHa - Br

Cl

46 g of 2-bromopropionyl bromide was dropped into a mixture of 5.0 g of the compound obtained in
Preparatory Example 11, 2.1 g of sodium hydrogencarbonate, 50 ml of water and 200 mi of toluene at
60° C. After completion of the reaction, ethyl acetate was added, fro which the aqueous phase was
removed. The organic phase was washed with a saturated saline solution and dried with anhydrous
magnesium sulfate. The solvent was distilled off to obtain 6.0 g of the intended compound.

* 'H-NMR(80 MHz, CDCls) & :
1.76(s,6H), 1.88(m,2H), 2.00(d, J=7Hz, 3H), 3.24 -3.60(m,2H), 4.20 - 4.68(m,2H), 4.62(q, J=7Hz, 1H), 7.00
-7.50(m,4H).

Preparatory Example 13

2-(2-Aminopropionylamino)-3-(2-chlorobenzoy!)-6-(1-cyano-1 -methylethoxycarbonyl)-,5,6,7,8-tetrahydro-
thieno[2.3-C]Jpyridine
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WP
|
NC-C-0-C-N CHa

| v

Cha ~ NHa,

6.0 g of the compound obtained in Preparatory Example 12 was dissolved in 50 ml of ethyl acetate, into
which ammonia was introduced at -20° C for 2 hours, followed by agitation in a sealed tube at 100°C for 5
hours. After completion of the reaction, the reaction product was extracted with 2N hydrochioric acid and
the resultant aqueous phase was neutralized with sodium hydrogencarbonate, which was subsequently
saturated with sodium chloride and exiracted with chloroform. After drying with anhydrous magnesium
sulfate, the solvent was distilled off to obtain 0.7 g of the intended compound.

* "H-NMR(80 MHz, CDCl3) & :
1.51(d, J=7Hz,3H), 1.50 - 2.04(m,2H), 1.78(s,6H), 3.28 -3.60(m,2H), 3.62 - 3.96(m,1H), 4.50(m.2H). 7.20 -
7.54(m,4H)

Preparatory Example 14

3-Methyl-5-(2-chlorophenyl)-8-(1-cyano-1-methylethoxycarbonyl)-8,7,8,9-tetrahydro-1 H,3H-pyrido[4',3' 4,5]-
thieno[2,3-e]{1.4]diazepin-2-one

CHs O oS
NCé;g\l SV TN g
I S /— 2
CHs \
cl

A mixture of 0.4 g of the compound obtained in Preparatory Example 13, 0.7 g of phosphorus
pentasulfide, 0.4 g of sodium hydrogencarbonate and 40 ml of 1,2-dimethoxyethane was refluxed for 2
hours. After completion of the reaction, the solvent was distilled off, to which methanol was added, followed
by removal of insoluble matters by filiration and concentration. The residue was purified by silica gel
column chromatography (elution solvent: chloroform:methanol = 99:1), thereby obtaining 0.3 g of the
intended compound.

* 'H-NMR(90 MHz, CDCl3) & :
1.50 - 2.0(m,2H), 1.76(s,6H), 1.92(d,J =7Hz,3H), 3.0 -4.0(m,2H), 4.0 - 4.3(m,1H), 4.3 - 5.0(m.2H), 7.1 - 7.6-
(m,4H)

Example 75

3-(1-Cyano-1-methylethoxycarbonyl)-6-(2-chloropheny!)-8,11 -dimethyl-2,3,4,5-tetrahydro-8H-pyrido-
[4 .3 :4,5]thieno[3,2-f][1,2,4]triazolo[4,3-a][1,4]diazepine
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CHaw
CH:ID[ 3(1\
[

N
] s N—X
NC-C-0-C-¥ CHa,
I /-

CHa =\

/
s

0.3 g of the compound obtained in Preparatory Example 14 and 0.3 g of acetohydrazide were dissolved
in 20 mi of 1,4-dioxane and refluxed for 3 hours. After completion of the reaction, the solvent was distilled
off and the residue was purified by silica gel column chromatography (elution solvent: chioroform:methanol
= 99:1), thereby obtaining 0:20 g of the intended compound.

* 'H-NMR(90 MHz, CDCl3) 5 :
1.76(s,6H), 1.80 - 2.20(m,2H), 2.10(d,3H), 2.66(s.3H), 3.0 - 3.9(m,2H), 4.24(q,1H), 4.3 - 4.9(m,2H), 7.35(m,4H)

Preparatory Example 15

N-(3-Butynyloxycarbonyl)-4-hydroxypiperdine

0
i
CHECCH:CH:O—C-ND—OH

10.0 g of 3-butynylphenyl carbonate and 5.8 g of 4-hydroxypiperidine were heated in a solvent-free
condition at 100° C of 30 minutes. After completion of the reaction, silica gel column chromatography
(elution solvent:hexane:ethyl acetate = 1:1 - 1:2) was used for purification to obtain 10.6 g of the intended
compound.

* 'H-NMR(90 MHz, CDCl3) 5 :
1.16 - 2.1(m,5H), 1.98(t,J =2Hz,1H), 1.42(dtJ =2Hz,7Hz,2H), 2.9 - 3.5(m,2H), 3.8 - 4.1(m,3H), 4.15(t.J =7Hz,
2H)

Preparatory Example 16

N-(3-Butynyloxycarbonyl)-4-piperidone

0
I
CH=CCH.CH.0-C-N 0

25 ml of oxalyl chloride was added to 500 m! of dichloromethane, into which 41 ml of dimethy! sulfoxide
was gradually dropped in a stream of nitrogen at a temperature of from -50° C to -70° C. Subsequently,
10.3 g of N-(3-butynyloxycarbonyl)-4-hydroxypiperidine was dissolved in 50 ml of dichloromethane, followed
by gradually dropping into the reaction mixture. Finally, 120 mi of triethylamine was dropped, followed by
gradually increasing the temperature up to room temperature. The reaction solution was charged into a
saturated saline solution, extracted three times with dichloromethane and dried with anhydrous magnesium
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sulfate, after which the solvent was distilled off under reduced pressure. The resultant residue was purified
by the use of silica gel column chromatography (elution solvent: hexane:ethyl acetate = 3:1), thereby
obtaining 8.9 g of the intended compound.

* 'H-NMR(90 MHz, CDCl3) & :

2.0(t,J =2Hz,1H), 2.3 - 2.8(m,6H), 3.76(t,J =7Hz,4H), 4.21{t,d =7Hz, 2H)

Preparatory Example 17

2-Amino-3-(2-chlorobenzoyl)-6-(3-butynyloxycarbonyl)-4,5,6,7-tetrahydro-thieno[2.3-Clpyridine

0
Il S NH
CH=CCH.CH20-C-N T/

Cl

74 g of N-(3-butynyloxycarbonyl)-4-piperidone, 121 g of sulfur and 615 g of 2-
chlorocyanoacetophenone were dissolved in 25 mi of dimethyiformamide, to which 3.5 ml of triethylamine
was further added, followed by agitation at 60° C for 1 hour. After completion of the reaction, silica gel
column chromatography )elution solvent: dichloromethane:methanol = 99:1) was used for purification,
thereby obtaining 11.2 g of the intended compound
* 'H-NMR(90 MHz, CDCl3) 6 :

1.64 - 1.90(m,2H), 1.96(tJ=2Hz,1H), 2.3 - 2.7(,J =2Hz,7Hz, 2H) 3.4(tJ=7Hz.2H), 4.14(t.J=7Hz, 2H) 4.3
-4.5(m,2H), 7.0 - 7.5(m,6H)

Preparatory Example 18

2-(2-Bromopropionylamino)-3-(2-chlorobenzoyl)-6-(3-butynyloxycarbonyl)-4,5,6,7-tetrahydro-thieno[2,3-C]-
pyridine

g H 0

CH=CCH.CH.0-C-Y 4 —CHa,
o \/U/—IL 0/
T

1.35 g of 2-amino-3-(2-chlorobenzoyl)-6-(3-butynyloxycarbonyl)-4,5,8,7-tetrahydro-thieno[2,3- C]pyrldme
was dissolved in 20 ml of dioxane, to which 0.33 g of pyridine was added, followed by dropping at 0°C
0.90 g of 2-bromopropionyl bromide. After completion of the reaction, the reaction mixture was charged into
water, extracted with dichloromethane and dried with anhydrous magnesium sulfate, after which the solvent
was distilled off under reduced pressure. The resultant residue was purified by silica gel column chromatog-
raphy (elution solvent.dichloromethane:hexane = 1:1 - 1:0), thereby obtaining 1.19 g of the intended
compound.
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~* "H-NMR(90 MHz, CDCl3) & :

2.02(t,J = 7Hz3H), 1.7 - 2.2(m,3H), 3.5(dt,J =2Hz, 7Hz,2H), 3.44(t.J =7Hz,2H), 4.16(tJ=7Hz, 2H), 4.4 - 4.8-
(m.3H), 7.0 - 7.5(m.5H)

Preparatory Example 19

2-(2-AminopropionyIamino)-3-(2-chIorobenzoyI)—6-(3-butynonxycarbonyI)-,4,5,6.7-tetrahydro-thieno[2,3—C]—
pyridine

‘0‘ H 0
CH=CCH.CH,0-C-N CHa

0
N NHa

116 g of 2-(2-bromopropionylamino)—3-(2-chIorobenZOyI)-6-(3-butynyonycarbonyI)-4,5,6,7-tetrahydro-
thieno[2,3-Clpyridine was dissolved in 36 ml of ethyl acetate, into which ammonia gas was introduced under
cooling conditions, followed by heating in a sealed tube at 100" C. After completion of the reaction, the
mixture was cooled, to which 50 ml of ethyl acetate was added. The mixture was washed with 1N
hydrochloric acid, after which the aqueous phase was neutralized with a sodium carbonate aqueous solution
and extracted with chloroform. The resultant organic phase was dried with anhydrous magnesium sulfate.
The solvent was distilled off under reduced conditions and the resultant residue was purified by the use of
silica gel column chromatography (elution solvent:dichloromethane), thereby obtaining 0.36 g of the
intended compound.

* 'H-NMR(80 MHz, CDCl3) 5 :
1.5(tJ=7Hz,3H), 1.6 - 1.8(brs,2H), 1.8 - 2.1(m,3H), 2.52(dt,J =2Hz,7Hz,2H), 3.44(t,J =7Hz,2H), 3.76-
(q.J =7Hz,1H), 4.16(t,J = 7Hz, 2H), 4.5 - 4.64(m,2H), 7.1 - 7.7(m,5H)

Preparatory Example 20

3-MethyI-5-(2-chlorophenyI)-8-(3-butyny|oxycarbonyI)-6.7,8,9-tetrahydro-1 H,3H-pyrido[4' 3 :4,5]thieno[3,2-f]-
[1,4]diazepin-2-one

0 i
CH=CCH.CH.0O lé N ” ’ “ N CH
N
N
Cl

0.36 g of 2-(2-aminopropionylamino)—3-(2-chIorobenzoyl)-6-(3-butyny|oxycarbonyI)-,4,5,6,7-tetrahydro-
[2,3-Clpyridine was dissolved in 10 ml of toluene and 0.8 ml of pyridine, to which 0.18 ml of acetic acid,
followed by refluxing while removing the resultant water. After completion of the reaction, the toluene was
distilled off under reduced pressure and dichloromethane was added to the distilled reaction solution,
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followed by washing with water and drying with anhydrous magnesium sulfate. The solvent was distilled off
under reduced pressure and the resultant residue was purified by the use of silica gel column chromatog-
raphy (elution solvent)dichloromethane:methanol = 100:0 - 97.3), thereby obtaining 0.22 g of the intended
compound.

* '"H-NMR(90 MHz, CDCl3) &

1.76(d.J=7Hz3H), 1.6 - 22(m3H), 2.5(dtJ=2Hz,7Hz.2H), 2.9 - 4.0m.2H), 3.86(q.J=7Hz,1H), 4.17-
(tJ=7Hz, 2H), 4.3 -4.9(m,2H), 7.0 - 7.6(m 5H)

Preparatory Example 21

3-Methyl-5-(2-chlorophenyl)-8-(3-butynyloxycarbonyl)-6.7,8,9-tetrahydro-1 H,3H-pyrido[4',3':4,5]thieno[3,2-f]-
[1.4]diazepin-2-thione

CH=CCHoCH,0- | ()LOCH,

Cl

021 g of 3-methyl-5-(2-chiorophenyl)-8-(3-butynyloxycarbonyl)-6,7.8,9-tetrahydro-1H,3H-pyrido-
[41,3':4,5]thieno[3,2-f][1 4]diazepin-2-one was dissolved in 10 ml of dimethoxyethane, to which 0.11 g of
sodium hydrogencarbonate and 0.22 g of phosphorus pentasulfide were added, followed by heating at
80° C for 3 hours. After completion of the reaction, dichloromethane and methanol were added, and the
mixture was filtered, followed by addition of silica gel to the resultant filtrate and evaporating the solvent to
dryness. Silica gel column chromatography (elution solvent:dichloromethane:methanol = 99.1) was used for
purification, thereby obtaining 0.15 g of the intended compound.

* 'H-NMR(S0 MHz, CDCl3) 6 :
1.12 - 2.00(m,2H), 1.73(d,J =7Hz,3H) 2.12(1,d = 2Hz,1H), 2.40(dt,J =2Hz,7Hz,2Hz), 2.64 - 3.80(m,2H), 4.01-
(9.J =7Hz,1H), 4.02(t,J=7Hz, 2H), 4.10 - 4.76(m,2H), 7.28(m,2H)

Example 76

3-(3-Butynyloxycarbonyl)-6-(2-chlorophenyl)-8,1 1-dimethy|-2,3,4,5-tetrahydro-8H-pyrido[4',3':4.5]thieno[3,2-
fi[1,2,4]triazolo[4,3-a][1,4]diazepine

CHa =N
3 ( \/N
ll SN
CH=CCH4CH20-C-} CHas
N
Cl

100 mg of acetohydrazide was added to 150 mg of 3-methyl-5-(2-chlorophenyl)-8-(3-butynylox-
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ycarbonyl)-6,7,8,9-tetrahydro-1H,3H- pyrldo[4 3 45]th|eno[3 2-f][1.4] diazepin-2-thione, to which 2 ml of
dioxane was further added, followed by heating at 130° C for 3 hours while distilling off the solvent. After
completion of the reaction, the resultant residue was purified by the use of silica gel column chromatog-
raphy (elution solvent:dichloromethane:methanol = 98:2), thereby obtaining 80 mg of the intended com-
pound.

* '"H-NMR(80 MHz, CDCl3) &

75(4H,Ar),  4.9(1Hd.J=18Hz,N-CHo[C-2:]),  4.5(1H,d.J=18HzN-CH2{C-2:]),  4.2(1H.m,Ce-H),  4.1-
(2H,t.J =8Hz.0-CHy), 2.7(3H,s), 2.5(2H,dt,J = 1Hz,7Hz,=-CHz), 2.1(3H, d.J =7Hz,CHCH), 3.0 - 2.0(5H.m)

Preparatory Example 22

1-Cyclopropanecarbonyl-4-hydroxypiperidine

0

I
[>>—C-N OH

20 g of 4-hydroxypiperdine was dissolved in 400 ml of dichloromethane, to which 24 g of triethylamine
was added. At -60° C, 100 ml of a dichloromethane solution containing 20.7 g of cyclopropanecarbonyl
chioride was further added. After completion of the reaction, the reaction solution was extracted with
chioroform under saiting-out conditions and dried with anhydrous magnesium sulfate, and the solvent was
distilled off under reduced pressure. The resultant residue was purified by the use of silica gel column
chromatography (elution solvent: dichloroethane), thereby obtaining 32 g of the intended compound (yield
96%).

* 'H-NMR(90 MHz, CDCl3) &
0.55 - 1.55(m,4H), 1.15 - 2.15(m,5H), 2.4(bs,1H), 2.8 -3.55(m,2H), 3.65 - 4.3(m,3H)

Preparatory Example 23

1-Cyclopropanecarbonyl-4-piperidone

0
]
[>>—C-N 0
\—

66 g of oxalic chloride was dissolved in 500 ml of dichloroethane, into which 61 g of dimethyl sulfoxide
was gradually dropped at -67° C. 44 g of 1- cycloprpanecarbonyl 4-hydroxypuper1dme dissolved in 200 ml of
dichloromethane was dropped into the above solution at -67°C. At -67°C, 131 g of triethylamine was
further added, followed by returning to room temperature. The resultant salt was removed by filtration and
the filtrate was once concentrated, after which water was added to the concentrate, followed by extraction
with ethyl acetate and drying with anhydrous magnesium sulfate. Moreover, the aqueous phase was
extracted with chloroform and dried similarly. The solvent was distilled off under reduced pressure and the
resultant reside was purified by the use of silica gel column chromatography (elution solvent: ethyl
acetate:hexane = 3.7), thereby obtaining 33 g of the intended compound (yield 76%}).

* 'H-NMR(90 MHz, CDCls) § :
0.65 - 1.2(m,4H), 1.6 - 2.0(m,1H), 2.49(t,J =6.1Hz,4H), 3.91(t, J =6.1Hz,4H)

Preparatory Example 24
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2-Amino-3-(2-chlorobenzoyl)-6-cyclopropanecarbonyl-4,5,6,7-tetrahydro-thieno[2.3-Clpyridine

I~ S NHa2

Cl

33 g of 1-cyclopropanecarbonyl-4-piperidone, 6.3 g of sulfur and 25.5 g of 2-chloro-cyanoacetophenone
were dissolved in 330 ml of N-N-dimethylformamide, to which 20 g of triethylamine was added at 60° C.
After completion of the reaction, the solvent was distilled off under reduced pressure and methanol was
added to the resultant residue for crystallization. The crystals were filtered and washed with methanol to
obtain 49.4 g of the intended compound (yield 69%). '

* "H-NMR(90 MHz, CDCl3) 6 :
0.55 -1.15(m,4H), 1.4 - 2.0(m,3H), 3.35 - 3.75(m,2H), 4.3 - 4.7(m.2H), 7.0 - 7.7(m 4H)

Preparatory Example 25

2-(2-Bromopropionylamino)-3-(2-chlorobenzoyl)-6-cyclopropanecarbonyl-4,5,6,7-tetrahydro-thienc[2,3-C]-
pyridine

0 Ko 0
ol . N—X
C-¥ CHa
0
Br
Cl

450 m! of toluene and 150 mil of water were added to 21.83 g of 2-amino-3-(2-chlorobenzoyl)-6-
cyclopropanecarbonyl)-4,5,8,7-tetrahydro-thieno[2,3-Clpyridine. 10.16 g of sodium hydrogencarbonate was
further added, to which 9.5 ml of 2-bromopropionyl bromide was added while heating to 50 to 60° C.
Moreover, a sodium hydrogencarbonate aqueous solution (10.6 g of sodium hydrogencarbonate and 150 m!
of water1) and 5 ml of 2-bromopropiony! bromide were added to complete the reaction. After the completion
of the reaction, ethyl acetate was added and the reaction solution was washed once with a saturated saline .
solution and dried with anhydrous magnesium sulfate, and the solvent was distilled off under reduced
pressure to obtain 29.9 g of the intended compound (at a quantitative yield).

* 'H-NMR(90 MHz, CDCl3) 6 :
055 - 1.2m4H), 1.6 - 2.2(m,3H), 1.99(d,J=7.2Hz,3H), 3.35 - 3.8(m,2H), 445 - 4.85(m,2H), 4.61-
(g.J =7.2Hz,1H), 7.0 -7.6(m,4H)

Preparatory Example 26

2-(2-Aminopropionylamino)-3-(2-chlorobenzoyl)-6-cyclopropanecarbony!-4,5,6,7-tetrahydro-thienof2,3-Cl-
pyridine
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0 ' : H 0
i S N .
pc—wo Che
~ NH.
C1

23.04 g of 2-(2-bromopropionylamino)-3-{2-chlorobenzoy!)-6-cyclopropanecarbonyl-4,5,6,7-tetrahydro-
thieno[2,3-Clpyridine was dlssolved in 65 mi of 1,2dichloroethane and 65 ml of ethyl acetate, into which
ammonla gas was passed at -15° C for 1 hour. This solution was placed in a sealed tube and reacted at
110" C for 2 hours. In order to complete the reaction, ammonia was again passed into the solution at -15° C
for 30 minutes in the sealed tube where the reaction was continued at 110° C for 1.5 hours. After ice-
cooling, the reaction solution was charged into ice-cooled 2N hydrochloric acid, to which ethyl acetate was
added, from which the resultant aqueous phase was collected. Sodium carbonate was added to the
aqueous phase under ice-cooling conditions so that the pH was adjusted to 8, followed by extraction with
chloroform under salting-out conditions. The extract was washed with a saturated saline solution and dried
with anhydrous magnesium sulfate, followed by filtration and concentration to obtain 12.97 g (yield 65%) of
the intended compound.

* 'H-NMR(90 MHz, CDCl3) 5
0.45 - 1.2(m.4H), 1.48(d,J =7.2Hz,3H), 1.4 - 2.4(m,3H), 3.35 - 3.85(m,2H), 3.74(q.J =7.2Hz,1H), 4.45 - 3.85-
(m,2H), 7.0 - 7.7(m,4H)

Preparatory Example 27

5-(2-Chlorophenyl)-8-cyclopropanecarbonyl-3-methyl-6,7,8,8-tetrahydro-1 H,3H-pyrido[4' 3 :4,5]thieno[3,2-f]-

[1,4]diazepin-2-one
0 H 0
I S N
c-% e
. . q

C1

12.95 g of 2-(2-aminopropionylamino)—S-(2-chlorobenzoyl)-6-cyclopropanecarbonyl-,4,5,6,7-tetrahydro-
thieno[2,3-Clpyridine was dissolved in 260 ml of toluene and 90 mi of pyridine, to which 5.4 g of acetic acid
was added, followed by heating under reflux for 5 hours. After removal of the solvent by distillation,
benzene was added and the resuitant crystals were collected by filtration to obtain 2.96 g of the intended
compound. The mother liquor was subjected to silica gel column chromatography (elution solvent: ethyl
acetate:hexane = 4:6) to obtain 3.84 g of the intended compound.

* 1H-NMR(90 MHz, CDCls) 8
0.5 - 1.25(m,4H), 1.3 - 2.3(m,3H), 1.75(d.J =6.5Hz,3H), 2.8 - 5.25(m,5H), 7.0 - 7.65(m,4H)

Preparatory Example 28

5-(2-Chlorophenyl)-8-cyclopropanethiocarbony|-3-methyl-6,7,8,9-tetrahydro-1 H,3H-pyrido[4' ,3':4.5]thieno[3,2-
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fI[1.4]diazepin-2-thione

S H S
N

I S
D’C—N CHa

\
Ct

2.92 g of 5-(2-chlorophenyl)-8-cyclopropanecarbonyl-3-methyl-6,7,8,9-tetrahydro-1 H,3H-pyrido[4',3':4,5]-
thieno[3,2-f][1,4]diazepin-2-one was suspended in 80 ml of 1,2-dimethoxyethane, to which 1.78 g of sodium
hydrogencarbonate and 3.92 of phosphorus pentasulfide were added, followed by heating under reflux for 4
hours. The reaction solution was filtered through Celite and and filter cake was washed sufficiently with 30%
methanol-dichloromethane and combined with the filtrate. The combined filtrate was concentrated and
subjected to silica gel column chromatography (elution solvent: dichloromethane) to obtain 1.03 g of the
intended compound (yield 33%).

* 'H-NMR(90 MHz, 10%CD30D-CDCl3) 6 :

0.8 - 1.55(m.4H), 1.6 2.75(m,3H), 2.00(d,J =6.1Hz,3H), 3.2 - 5.2 and 5.6 - 6.2(sach m, total 5H), 7.2 - 7.8~
(m,4H)

* MS m/z(Pos. FAB): 446(M + H)"

Preparatory Example 29

6-(2-Chlorophenyi)-3-cyclopropanethiocarbonyl-8,1 1-dimethyl-2.3,4,5-tetrahydro-8H-pyrido[4'.3':4,5]thieno-
[3,2-f][1,2,4}triazolo[4,3-a][1,4]diazepine

1 00 g of 5-(2-Chlorophenyl)-8-cyclopropanethiocarbonyl-3-methyl-6,7.8 ,9-tetrahydro-1H,3H-pyrido-
[4 3 :4,5]thieno[3,2-f][1,4]diazepin-2-thione was dissolved in 40 ml of dloxane to which 0.17 g of ac-
etohydrazmie was added, followed by agitation at an ambient temperature of 90° C for 10 hours and then at
120° C for 1 hour. 0.17 g of acetohydrazide was further added, followed by further agitation at 120" C for 1
hour to complete the reaction. After removal of the solvent by distillation, the residue was subjected to silica
gel column chromatography (elution solvent.dichloromethane:methanol = 99:1) to obtain 280 mg of the
intended compound (yield 27%).
* '"H-NMR(90 MHz, CDCl3) & :
0.75 - 1.75(m,4H), 1.75 - 2.6(m,3H), 2.10(d,J =6.8Hz,3H), 2.67(s,3H), 3.2 - 4.6(m,2H), 4.26(q.J =6.8Hz,1H),
465 - 5.4 and 5.55 - 6.0(each m, total 2H) 7.0 - 7.65(m,4H)
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‘Example 77

6-(2-chlorophenyl)-3-cyclopropanecarbonyi-8,11 -dimethyI-2.3.4,5-tetrahydro-8H-pyrido[4',3':4,5]thieno[3,2-f]-
[1.2.4}triazolo[4,3-a][ 1 .4]diazepine

CH:
N
C/f% CHs

Cl

100 mg of 6-(2-Chlorophenyi)-3-cycIopropanethiocarbonyI-B,11-dimethyl-2,3.4,5-tetrahydro-8H-pyrido-
[4',3':4,5]thieno[3.2-f][1.2,4]triazolo[4,3-a][1,4]diazepine was dissolved in 10 mi of dichloromethane, to which
10 ml of 4N hydrochioric acid was added, followed by further addition of 1 ml of an aqueous solution
containing 30 mg of sodium nitrite under agitation. The solution was ice-cooled, to which sodium carbonate
was added for adjustment of the pH to 8, followed by extraction with dichioromethane, washing with a
saturated saline solution and drying with anhydrous magnesium sulfate. The solution was filtered and a
concentrated residue was subjected to silica gel column chromatography (elution solvent: dich-
joromethane:methanol = 99.1), thereby obtaining 69.9 mg of the intended compound (yield 72%).

* 'H-NMR(30 MHz, CDCl3) & :

0.55 - 1.15(m,4H), 1.45 - 2.5(m,3H), 2.10(d,J =6.8Hz,3H), 2.66(s.3H), 2.8 - 4.8(m,3H), 4.26(q,J =6.8Hz,1H),
4.8 - 5.2 (m,1H), 7.05 - 7.65(m,4H)

* MS miz(Pos. FAB): 452(M+H)"

Example 78

3-[2-(Tetrahydropyran-4-yl)oxyethyl]oxycarbonyl-6-(2-chlorophenyl)-11 -methyl-2,3,4,5-tetrahydro-8H-pyrido-
[4 .3 :4,5]thieno[3,2-f][1,2 4ltriazolo[4,3-a][1,4]diazepine

e
i
UD—O—(CHz)e-U-C-N

Cl

* 'H-NMR(90 MHz, CDCls) 4 :
1.30 - 2.40(m,6H), 2.68(s,3H), 2.80 - 5.70(m,15H), 7.20 - 7.54(m,4H)

Example 79

6-(2-Chlorophenyl)-3-cyclohexylethoxycarbonyl-11 -methyl-2,3,4,5-tetrahydro-8H-pyrido[4' ,3':4,5]thieno[3.2-
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f][1.2.4]triazolo[4,3-a][1,4]diazepine

0
H S_ N
O’(CHz) z—o-c-NjL_]]/ \S
§ o

* 'H-NMR(90 MHz, CDCl3) 5 :

EP 0 367 110 A1

CHa

N
N
Y

N
Cl

0.6 - 2.3(m,15H), 2.7(s,3H), 3.0 - 4.0(m,2H), 4.0 -4.4(m,1 + 2H), 4.4 - 4.8(m,2H), 5.4 - 5.8(m,1H), 7.4(m.4H)

MS m/z(Pos. FAB): 524

Example 80

CH=C-(CH2) (-0-C-N

* 'H-NMR(90 MHz, CDCl3) 6 :

1.20 - 2.32(m,6H), 1.94(tJ=2Hz,1H), 2.21(dtJ=2Hz,7Hz, 2H, 2.66(s,3H), 2.84 -

(t.J =7Hz,2H), 7.28(m,4H) .
* MS m/z(Pos. FAB): 495(M+H )

Example 81

CH N
oL

SN\g

CHa
0
I SN

NC-(CHz2) +-0-C-N

* TH-NMR(90 MHz, CDCl3) 5 :

N
Cl

~N

N

5.76(m,6H), 4.08-

1.40 - 2.21(m,6H), 2.37(t,J =7Hz;2H), 2.67(s,3H), 2.92 -5.80(m,6H) 4.11(,d =7Hz,2H), 7.31(m,4H)

* MS m/z(Pos. FAB): 494(M+H")

Example 82
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8-(2-Chlorophenyl)-3-(1-cyanoethoxy)carbonyl-11 -methyl-2,3,4‘5-tetrahydro-8H-pyrido[4' 3 :4,5]thieno[3,2-f}-
[1,2.4]triazolo[4,3-a][1.4]diazepine

] CHa N\N
NC-CH—O—ICI~N N
éHa N
Cl

* 'H-NMR(90 MHz, CDCl3) &

1.70(t,J = 7.0Hz,3H), 1.75(m,1H), 2.15(m,1H), 2.69(s,3H), 3.25(m,1H), 3.85(m.1H), 4.20(m,1H), 4.53(m,1H),
4.85(m,1H), 5.43(m,1H), 5. 65(m 1H), 7.23 - 7.65(m,4H)

* MS mvz(Pos. FAB): 467(M )

Example 83

6-(2-Chlorophenyl)-3-cyclobutyloxycarbonyl-11 -methyl-2,3,4 5-tetrahydro-8H-pyrido[4 ,3 :4,5]thieno[3.2-f]-
[1,2,4}triazolo[4,3-a][1.4]diazepine

CHs N\
Ol (X Y ‘5
Cl

* 'H-NMR(90 MHz, CDCl3) 3 :
1.5 - 2.5(m,8H), 2.7(s,3H), 3.0 - 4.0(m,2H), 4.0 -4.9(m, 1 +1 +2H), 5.4 - 5.8(m,1H), 7.4(m,4H)
* MS m/z(Pos. FAB): 468

Example 84

6-1(2-Chlorophenyl)-3-(2methyl-2-cyanopropyloxy) carbonyi-11-methyl-2,3,4,5-tetrahydro-8H-pyrido-
[4 3 :4,5]thieno[3,2-f][1,2,41triazolo[4,3-a][1 4]diazepine
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CHy
CHs 0 hd
| I SN

NC-C-CHaC-

CHs !
C

* '"H-NMR(90 MHz, CDCl3) 5 :

1.35(s,3H), 1.45(s,3H), 1.75(m,1H), 2.12(m,1H), 2.70(s,3H), 3.25(m,1H), 3.90(m,1H), 4.08(s,2H), 4.22(m,1H),

4.55(m,1H), 4.56(m,1H), 5.62(m,1H), 7.30 - 7.45(m.4H)

* MS m/z(Pos. FAB): 495(M")

Example 85

6-(2-Chlorophenyl)-11 -methy|-3-(2-methy|cyclohexyI-oxycarbonyl)—2.3,4,5-tetrahydro-8H-pyrido[4' 3 :4,5]-

N

1

thieno[3.2-f][1,2,4]triazolo[4,3-a][1.4]diazepine

6-(2-Chlorophenyl)-1 1-methyl-3-(3-methylcyclohexyl-oxycarbonyl)-2,3,4.5-tetrahydro-8H-pyrido[4' ,3':4,5]-

CH \
a\f \N
S N—Y

N
Cl

thieno[3,2-f][1,2,4]triazolo[4,3-a][1.4]diazepine

6-(2-Chlorophenyi)-1 1-methyI-3-(4-methylcyclohexyI-oxycarbonyl)—2,3,4,5-tetrahydro-8H-pyrido[4',3':4,5]-

thieno[3,2-f][1,2,4]triazolo[4,3-a][ 1 ,4]diazepine
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N
I S N—
CHs 0-C-N

Cl

The above compounds had all the same NMR values as indicated below.
* 'H-NMR(90 MHz, CDCls3) & :
0.7 - 1.-0(d,3H), 1.0 - 2.2(m,11H), 2.7(s.3H), 3.0 -4.0(m2H), 40 -4.9(m,1+1+2H), 53 - 5.8(m,1H), 7.4-
(m,4H)
* MS m/z(Pos. FAB): 510

Preparatory Example 30

3-Cyclopropylpropionic acid

ﬁ
[>—(cHa) a-C-08

100 ml of methanol, 100 mi of tetrahydrofuran and 2 g of 10% palladium-carbon (containing 50% water)
were added to 5.06 g of ethyl 3-cyclopropylacrylate, followed by hydrogenation reaction overnight at normal
temperature and normal pressure conditions. The catalyst was removed by filtration and the solvent was
distilled off. 20 ml of methanol, 20 ml of tetrahydrofuran, 10 ml of water and 7 g of sodium hydroxide were
added to the residue and agitated at 80° C for 3.5 hours. The solvent was distilled off, to which water was
added, followed by washing with ethy! acetate. A hydrochloric acid aqueous solution was added to the
resultant aqueous phase under ice-cooling conditions to adjust the pH to 3, followed by extraction with
chioroform under slating-out conditions and drying with anhydrous magnesium sulfate. This was filtered
and, after removal of the solvent by distillation, the resulting residue was subjected to silica gel column
chromatography (developing solvent: dichloromethane) to obtain 1.80 g of the intended compound.

* 'H-NMR(90MHz, CDCl3) 6 :
0.65 - 1.1(m,2H), 1.1 - 1.85(m,5H), 2.33(t, J =7.2Hz,2H), 8.9(bs,1H)

Example 86

6-(2-Chlorophenyl)-3-(3-cyclopropyl)propiony!)-1 1-dimethy|-2,3,4,5-tetrahydro-8H-pyrido[4',3':4,5]thieno[3,2-
f[1,2,41triazolo[4,3-a][1 4]diazepine
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CHS\fN\N

0
I s N
> (cha) a-C-y

N
Cl

50 mg of 3-cyclopropylpropionic acid, 120 mg of 8-(2-chlorophenyl)-11-methyi-2.3,4,5-tetrahydro-8H-
pyrido[4',3':4,5]thieno[3.2-f][1,2,4]triazolo[4,3-a][1.4]diazepine and 60 mg of 1-hydroxybenzotriazole * mon-
ohydrate were dissolved in 8 ml of N,N-dimethylformamide, to which 80 mg of N,N'-dicyclohexylcar-
bodiimide was added under ice-cooling conditions. After agitation for about 10 minutes, the mixture was
further agitated overnight at 4° C. Thereafter, it was agitated at room temperature for about 1 hour, after
which the solvent was distilled off. A saturated sodium hydrogencarbonate aqueous solution was added to
the distilled product, which was extracted with chloroform and dried with anhydrous magnesium sulfate. The
solution was filtered and the solvent was distilled off, after which the residue was subjected to silica gel
column chromatography (developing solvent: dichloromethane:methanol = : ), thereby obtaining mg of the
intended compound
* '"H-NMR(90 MHz, CDCl3) 8 :

0.7 - 1.05(m,3H), 1.05 - 2.4(m,6H), 2.27(t, J =7Hz,2H), 2.67(s,3H), 2.8 - 5.9(m,6H), 7.1 - 7.55(m,4H)
* MS m:z(Pos. FAB):

Example 87

6-(2-Chlorophenyl)-3-cinnamoyl)-1 1-methyI-2,3,4,5-tetrahydro-8H-pyrido[4',3':4,5]thieno[3,2-f][1 ,2,4]triazolo-
[4,3-f][1,4]1diazepine

CHa\fN\

0 N
I S__N
@—CH=CH-C-N

N
Cl

80 mg of cinnamoyl chloride was dissolved in 8 ml of N,N-dimethylformamide, into which 4 mi of an
N.N-dimethylformamide solution of 120 mg of 6-(2-chlorophenyl)-11-methyl-2,3,4,5-tetrahydro-8H-pyrido-
[4',3':4,5]thieno[3,2-f][1,2,4]triazolo[4,3-a][1,4]diazepine and 160 mg of triethylamine was dropped at -60°C,
followed by agitation for 30 minutes as it is. After removal of the salvent by distillation, a saturated sodium
hydrogencarbonate aqueous solution was added, followed by extraction with chloroform and drying with
anhydrous magnesium sulfate. This was filtered off and the solvent was distilled off. The resultant residue
was subjected to silica gel column chromatography (developing solvent: methanol:dichloromethane = 1.99)
to obtain 110 mg of the intended compound (yield 68%).

* 'H-NMR(CDCl3) 6 :
1.2 - 2.6(m,2H), 2.48(s,3H), 2.8 - 5.9(m,6H), 6.74(tJ=15.1Hz,1H), 7.1 - 7.7(m,9H), 7.64(d.J = 15.1Hz,1H)

+

* MS miz(Pos. FAB): 500(M + H)
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Example 88

6-(2-Chlorophenyl)-1 1-methyI-3-(2-methylcyclopropanecarbonyI)-2,3.4,5-tetrahydro-8H-pyrido[4’,3':4.5]-
thieno[3.2-f][1,2,4]triazolo[4.3-a][1,4]diazepine

CHy e
0 T
[ 5N
Dty
!

Cl

50 mg of 2-methylcyclopropanecarboxylic acid, 130 mg of 6-(2-chlorophenyl)-11-methyl-2,3,4,5-
tetrahydro-BH-pyrido[4’, 3':4,5]thieno[3,2-f][1,2,4]triazolo[4,3-a][1,4]diazepine and 70 mg of 1-hydroxyben-
zotriazole * monohydrate were dissolved in 8 mi of N,N-dimethylformamide, to which 80 mg of NN'-
dicyclohexylcarbodiimide was added under ice-cooling conditions, followed by agitation for about 10
minutes. Thereafter, agitation was continued at 4° C overnight and then at room temperature for 1 hour.
After removal of the solvent by distillation, a saturated sodium hydrogencarbonate aqueous solution was
added, followed by extraction with chloroform and drying with anhydrous magnesium sulfate. This was
filtered off and the solvent was distilled off, followed by subjecting the resultant residue to silica gel column
chromatography (developing solvent: dichloromethane:methanol = 99:1) to obtain 120 mg of the intended
compound (yield 76%).

* 'H-NMR(CDCl3) & :
0.4 - 0.72(m,1H), 0.72 - 1.0(m, 1H), 1.26(s,3H), 1.4 -2.4(m,2H), 2.68(s,3H), 2.9 - 5.9(m,6H), 7.1 - 7.7(m,4H)
* MS miz(Pos. FAB): 452(M + H)"

Example 89

8-(2-Chlorophenyl)-1 1-methyI-3-phenyIacety|2,3,4,5-tetrahydro-8H-pyrido[4',3':4,5]thieno[3.2-f][1 ,2,41triazolo-
[4,3-2][1.4]diazepine

CHo N
0 R
I S N
@‘CH:‘C—N
N

*Cl1

120 mg of 6-(2-chlorophenyl)-11-methyl-2,3,4,5-tetrahydro-8H-pyrido[4',3':4,5]thieno[3,2-f][1,2,4]triazo|o-
[4,3-a][1,4]diazepine and 160 ml of triethylamine were dissolved in 4 ml of N,N-dimethylformamide, which
was dropped into 5 ml of an N,N-dimethylformamide solution dissolving 60 mg of phenylacetic acid chloride
at -60° C. After completion of the reaction, the solvent was distilled off from the reaction solution, to which a
saturated sodium hydrogencarbonate solution was added, followed by extraction with chloroform and drying
with anhydrous magnesium sulfate. This was filtered off and the solvent was distilled off, after which the
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resultant residue was subjected to silica gel column chromatography (developing sol-
vent:dichloromethane:methanol = 99:1) to obtain 110 mg of the intended compound. (yield 69%).

* "H-NMR(CDCls) 5 :

1.0 - 2.6(m,2H), 2.61 and 2.66(each s, total 3H), 2.8 -6.0(m.6H), 3.69 and 3.77(each bs, total 2H), 6.8 - 7.7-
(m,9H)

* MS mrz(Pos. FAB): 488(M +H)"

Example 90

6-(2-Chlorophenyi)-1 1-methyI-3-(3-methylcrotonoyl)-2,3,4,5—tetrahydro-8H~pyrido[4',3':4.5]thieno[3.2-f][1 2.4}
triazolof4,3-a][1,4]diazepine

CHa -
0 )
Aoty NSy
CHe”

N

Cl

120 mg of 6-(2-chlorophenyl)-11-methyl~2,3,4,5-tetrahydro-8H-pyrido[4',3':4.5]thieno[3,2-f][1 2,4ltriazolo-
[4,3-a][1,4]diazepine and 160 mg of triethylamine were dissolved in 4 ml of N,N-dimethylformamide, which
was dropped into 5 mi of an N,N-dimethylformamide solution dissolving 50 mg of of 3-methylcrotonic acid
chloride at -60° C. After completion of the reaction, the reaction solution was distilled off, to which a
saturated sodium hydrogencarbonate aqueous solution was added, followed by extraction with chloroform
and drying with anhydrous magnesium sulfate. This was filtered off and the solvent was also distilled off,
after which the resultant residue was subjected to silica gel column chromatography (developing solu-
tion:dichloromethane:methanol = 99:1) to obtain 130 mg of the intended compound.

* 'H-NMR(CDCl3) 6 :
1.0 - 2.5(m,8H), 2.70(s,3H), 2.8 - 5.9(m,6H), 6.73(bs, 1H), 7.1 - 7.6(m,4H)
* MS m/z(Pos. FAB): 452(M +H)~

Example 91

6-(2-Chlorophenyl)-11-methyl-3-({trans)-2-phenylcyclopropanecarbonyi-2,3,4,5-tetrahydro-8H-pyrido-
[4 ,3 :4,5]thieno[3,2-f][1,2,4]triazolo[4,3-a][1,4]diazepine

CH N
0 Ty
| S_ N
@/, —C-N
N
Cl
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70 mg of (trans)-2- phenyl -1 -cyclopropanecarboxylic acid, 120 mg of 6-(2-chlorophenyl)-11-methyl-
2,3,4,5-tetrahydro-8H- pyndo[4 34 ,5]thieno[3,2-f][1,2,4]iriazolo[4,3-a][1,4]diazepine and 60mg of 1- hydrox-
ybenzotriazole * monohydrate were dissolved in 12 ml of N,N-dimethylformamide, to which 80 mg of NN~
dicyclohexylcarbodiimide was added under ice-cooling conditions. After agitation for about 10 minutes, the
mixture was further agitated overnight at 4° G and then at room temperature for 1 hour. After removal of the
solvent by distiliation, a saturated sodium hydrogencarbonate aqueous solution was added, followed by
extraction with chloroform and drying with anhydrous magnesium sulfate. This sulfate was removed by
filtration and the solvent was distilled off. The resultant residue was subjected to silica gel column
chromatography (developing solvent: dichloromethane:methanol = 99:1) to obtain 160 mg of the intended
compound.

* 'H-NMR(CDCl3) 6 :
1.4 - 2.8(m,6H), 2.66(s,3H), 2.8 - 5.8(m,6H), 6.5 -7.7(m,9H)
* MS m/z(Pos. FAB): 514(M +H)"

Example 92

6-(2-Chlorophenyl)-1 1-methyI-3-(a-methylcinnamoyl)-2.3,4,5-tetrahydro-8H-pyrido[4',3':4.5]thieno[3,2-f]-
[1,2,4]triazolo[4,3-a][1,4]diazepine

* 'H-NMR(CDCl3) &
1.7 - 2.5(m,2H), 2.14(d, J =1.4Hz,3H), 2.72(s,3H), 2.8 -5.9 (m,6H), 6.87(q,J = 1.4Hz,1H), 7.0 - 7.7(m,9H)
* MS m/z(Pos. FAB):

Example 93

6-(2-Chlorophenyl)-1 1-methyI-3-(4-pyridy|thio)acetyl-2,3.4,5-tetrahydro-8H-pyrido[4',3':4,5]thieno[3,2-f]-
[1,2,4]triazolo[4,3-a][1,4]diazepine

CH:\?N\N

0
Il S. N
N@-s-cnz-c-w

N
Cl1
* 'H-NMR(CD3s0D-CDCl3)
1.4 - 2.6(m,2H), 2.68(s,3H), 2.8 - 5.9 (M,6H), 3.82(bs,2H), 7.05 - 7.6(m,6H), 8.1 - 8.6(m,2H)
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+

* MS msz(Pos. FAB): 521((M + H)

Example 94

6-(2-Chlorophenyl)-1 1-methyI-3-(3-phenylpropiony|)-2.3,4,5-tetrahydro-8H-pyrido[4',3':4.5]thieno[3‘2-f}[1 2.4]
triazolo[4,3-a][1,4]diazepine

. CHa N\N
@—(cnz)z-g-N: IS]/N‘ﬁ
| N

Cl

* 'H-NMR(CDCl3) & :
1.0 - 2.3(m,4H), 2.66(s.3H), 2.65 -+3.15(m,2H), 2.8 - 5.9({m,6H), 6.65 - 7.65(m,9H)
* MS mvz(Pos. FAB): 502((M + H)

Example 95

6-(2-Chlorophenyl)-1 1-methyl-3-[3-(3-pyridy|)acryloyI]-2,3,4,5-tetrahydro-8H-pyrido[4',3':4,5]thieno[3,2-f]-
[1.2,4]triazolo[4,3-a][1,4]diazepine

CHa e
0 T
[ SN

@—CH=CH—C-N

Cl

* 1H-NMR(CDCls) 5 :

1.5 - 2.5(m2H), 2.68(s,3H), 3.0 - 5.8(m,6H), 6.83(bd,J = 15.5Hz,1H), 7.15 - 7.9(m,6H), 7.60(d.J = 15.5Hz,1H),
8.3 - 8.5(m,1H), 8.64(bs,1H)

* MS m/z(Pos. FAB): 501((M+H)"

Example 96

6-(2-Chlorophenyl)-3-)3-cyclohexylpropionyi)-1 1-methyl-2,3.4,5-tetrahydro-8H-pyrido[4' ,3':4,5]thieno[3,2-f]-
[1,2,4]triazolo[4,3-a][1,4]diazepine
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0
| S_ N
O—(CH,):-C-N ~ \5

Cl

CHa e
Ry ).
!

* '"H-NMR(CDCl3) & :
0.6 - 2.5(m,15H),2.28(otJ = 8Hz:2H), 2.66(s,3H), 2.8 -5.9(m 6H). 7.1 - 7.6(m.4H) * MS m/z(Pos. FAB): 508(-
(M +H)

Example 97

6-(2-Chlorophenyl)-3-(4-fluorophenyl)acetyl-11 -methyI-2,3,4.5-tetrahydro-8H-pyrido[4',3':4,5]thieno[3,2-f]-
[1.2,4]triazolo[4,3-a][1,4]diazepine

CHa e
0 3\( \N
n 5 N
P -ty
- \
1

* "H-NMR(CDCl3) 5 :
1.0 - 2.4(m,2H), 2.66(s,3H), 2.8 - 5.9(m 6H), 3.65(bs.2H), 6.65 - 7.6(m.8H)
* MS m/z(Pos. FAB): 506((M + H)

Example 98

6-(2-Chlorophenyl)-3-)4-cyanobutanoy!)-1 1-methyl-2,3.4,5-tetrahydro-8H-pyrido[4',3':4,5]thieno[3,2-f][1 2,41
triazolo[4,3-a][1,4]diazepine

CH !
0 ’ N
I S Nt
Nc-(CH,)s-c-m
=N
Cl

* 'H-NMR(CDCls) 5 :
1.4 - 2.3(m,4H), 2.3 - 2.65(m,4H), 2.67(s,3H), 2.8 -5.8(m,6H), 7.1 - 7.6(m,4H)
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+

*"MS msz(Pos. FAB): 465((M + H)

Preparatory Example 31

Ethyl tetrahydropyrane-A*3-acetate

ﬁ
DC}CH—C-OC:Hs

1.2 g (30 mmols) of sodium hydride was added to 100 ml of a dimethyiformamide solution of 6.72 g (30
mmols) of diethylphosphonoethy! acetate under ice-cooling conditions, and was agitated for 10 minutes. 2.5
g (25 mmols) of tetrahydro-4H-pyran-4-one was further added to the mixture under ice-cooling conditions
and was returned to room temperature, followed by agitation at 80° C for 2 hours. After completion of the
reaction, ethyl acetate was added, followed by washing with a saturated saline solution and drying with
magnesium sulfate. This was concenirated under reduced pressure and the resultant residue was subjected
to silica gel column chromatography (elution solvent: hexane: ethyl acetate = 9:1) thereby obtaining 4.2 g
of the intended compound as a light yellow oily substance.

* "H-NMR(CDCl3) 6 :
1.3(t,J =7.2Hz,3H), 2.0 - 2.3(m,2H), 3.0(bs,2H), 3.8(t,J =5.4Hz,2H), 4.0 - 4.3(m,2H), 4.1(q.J =7.2Hz,2H), 5.6
(bs,1H)

Preparatory Example 32

éthyl 4-tetrahydropyranylacetate

ﬂ :
UQ—CH:-C—UCaHs

2.0 g of ethyl tetrahydropyran- A*®-acetate was dissolved in 50 ml of methanol, to which 10%
palladium-carbon was added, followed by hydrogenation for 3 hours. After removal of the catalyst by
filtration, the reaction mixture was concentrated under reduced pressure to obtain 1.6 g of the intended
compound.

* "H-NMR(CDCl3) & :
1.1 - 2.3(m,7H), 1.3(tJ =7.2Hz,3H), 3.2 -3.6(td,J = 12,6Hz,2.9Hz,2H), 3.8 - 4.3(m,2H), 4.1(q,J =7.2Hz,2H)

Preparatory Example 33

4-Tetrahydropyranylacetic g_ci_d

Q2
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20 ml of methanol, 10 ml of water and 1 g of sodium hydroxide were added to 0.9 g of ethyl 4-
tetrahydropyranylacetate and agitated at 80° C for 1 hour. The solvent was removed by distillation, to which
water was added. After washing with ethyl acetate, a hydrochloric acid aqueous solution was added to the
resultant aqueous phase to an extent of pH of 3, followed by extraction with chloroform under salting-out
conditions and drying with anhydrous magnesium sulfate. This was removed by filtration and the solvent
was distilled off, thereby obtaining 0.87 g of a crude intended compound.

* "H-NMR(CDCl3) 6 :
1.0 - 2.4(m,5H), 2.28(bd.J =6.5Hz.2H), 3.37(td,J-11.5Hz,2.9Hz,2H), 3.7 - 4.1(m,2H), 7.85(bs,1H)

Example 99

6-(2-Chlorophenyl)-1 1-methyl-S-(tetrahydropyran-4-y|)acetyl-2,3,4,5-tetrahydro-8H-pyrido[4' ,3':4,5]thieno[3,2-
f][1,2,4]triazolof4,3-a][1,4]diazepine

CHa -z
0 g
1 S. N
OQ—CHz-C—N
\

Cl

* 1H-NMR(CD30D-CDCl3) 5
0.9 - 2.4(m,9H), 2.67(s,3H), 2.8 - 5.9 (m,10H), 7.1 -7.5(m,4H)

+

* MS m/z(Pos. FAB): 496(M + H)

Preparatory Example 34

Tetrahydropyran-A*3-acetic acid

0 CH-C-CH

20 ml of methanol, 10 ml of water and 1 g of sodium hydroxide were added to 0.8 g of ethyl
tetrahydropyran-A*?-acetate and agitated at 80° C for 2 hours. After removal of the solvent by distillation,
water was added to the mixture, followed by washing with ethyl acetate. A hydrochloric acid aqueous
solution was added to the aqueous phase to render it acidic, followed by extraction with chloroform under
salting-out conditions and drying with anhydrous magnesium sulfate. This was filtered off and the solvent
was distilled off, followed by subjecting the resultant residue to silica gel column chromatography
(developing solvent: dichloromethane) thereby obtaining 0.17 g of the intended compound (yield 25%).

* 'H-NMR(CD3;0D-CDCls) & :
2.34(bt, J =5.4Hz, 2H), 2.98(bt,J =5.4Hz,2H), 3.5 -3.95(m,4H), 5.66(bs,1H), 8.45(bs,1H)

Example 100
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6-(2-Chlorophenyl)-11 -methyl-3-(tetrahydropyran-A“-a-acety!-2.3,4,5-tetrahydro-8H-pyrido[4',3’ :4,51thieno[3,2-
f][1.2,41triazolof4,3-a][1.4]diazepine

CHs —ee
0 X )
| S_ N
0 =CH-C-N
N
1

* '"H-NMR(CDCls) & :

1.4 - 25(m,2H), 2.1 - 2.41(m,2H), 2.41 - 2.8(m,2H), 2.67(s,3H), 2.8 - 5.9 (m.6H), 3.45 - 3.9(m,4H), 5.72-
(bs,1H), 7.15 - 7.5(m,BH)

* MS m/z(Pos. FAB): 494((M +H)"

Example 101

6-(2-Chlorophenyl)-3-[(trans)-3-cyclopropylacryloyl)-1 1-methy1-2,3,4,5-tetrahydro-8H-pyrido[4',3':4,5]thieno-
[3,2-f][1,2,4]triazolo[4,3-a][1,4]diazepine

CHa N
ﬁ )

S N—Z
CH=CH-C-N \i>
!
c1
* "H-NMR(CDCls) 5 :

0.4 - 1.15(m4H), 1.2 - 2.6(m,3H), 2.66(s,3H), 2.8 -6.0(m,6H), 6.13(d,J=21.6Hz,1H), 6.25(dd,J=21.6,
14.4Hz,1H), 7.1 - 7.5(m,4H) .
* MS m/z(Pos. FAB): 464((M + H)

Example 102

6-(2-Chlorophenyl)-3-[{trans)-3-cyclopropyllacryloy}-8,11 -dimethyl-2,3,4,5-tetrahydro-8H-pyrido[4',3':4,5]-
thieno[3,2-f][1,2.4]triazolo[4,3-a][1,4]diazepine
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Q_) Preparation 9_f ethyl (trans)-3-cyclopropylacrylate

ﬂ
D—CH=CH-C—UC2H5

38.38 g of ethyl diethylphosphonoacetate was dissoived in 300 ml of N,N-dimethylformamide, to which
6.85 g of 60% sodium hydride at 0° C, followed by agitation at room temperature for 30 minutes and
dropping 10 g of cyclopropanealdehyde at 0° C. After agitation at room temperature for 2 hours, iced water
was added, followed by extraction with ether, washing with water and drying with anhydrous magnesium
sulfate. This was removed by filtration and a concentrated residue was subjected to silica gel column
chromatography (developing solvent: ethyl acetaie:hexane = 2:98), thereby obtaining 11.18 g of the
intended compound as a trans product (yield 60%).

* '"H-NMR(CDCl3) 5 :
0.4 - 1.1(m.4H), 1.26(tJ=7.2Hz, 3H), 1.3 - 1.8(m,1H), 4.13(q,J =7.2Hz,2H), 5.82(d,J =15.5Hz,1H), 6.37
{dd,J =15.5Hz,10.1Hz,1H)

(_2_) Preparation gf (trans)-3-cyclopropylacrylic @_

o
D’CH=EH-C—OH

100 ml of methano!, 50 ml of water and 6.4 g of sodium hydroxide were added to 11.18 g of ethyl
(trans)-3-cyclopropylacrylate obtained in the above method and subjected to reaction at 80° C for 1.5 hours.
After concentration, concentrated hydrochloric acid was added so as to render the reaction mixture acidic,
followed by extraction with chloroform, washing with a saturated saline solution and drying with anhydrous
magnesium sulfate. This sulfate was removed by filtration and the filtrate was concentrated to obtain 8.82 g
of the intended compound (yield 89%).

* 'H-NMR(CDCls) & :
0.3 - 1.2(m,4H), 1.2 - 1.9(m,1H), 5.83(d,J = 15.1Hz,1H), 6.47(dd,.J = 15.1 Hz, 6.5Hz,1H), 9.06(bs,tH)

(_§_)_ 6-(2-Chloropheny|)-3-[(trans)-3-cyclopropylJacryloy!-8.1 1-dimethyl-2,3,4,5-tetrahydro-8H-pyrido[4',3':4,5]~
thieno[3,2-f[1,2,4]triazolo[4,3-a][ 1 4]diazepine
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CH N
0 ’ Y
i S. N

CHs

Cl

90 mg of (trans)-3-cyclopropylacrylic acid, 120 g of 1-hydroxybenzotriazole * monohydrate and 240 mg
of 6-(2-chlorophenyl)-8,1 1-dimethyl-2,3,4,5-tetrahydro-8H-pyrido[4',3':4,5]thieno[3,2-f][1 2, 4ltriazolo[4m3-a]-
[1,4]1diazepine were dissolved in 12 ml of N,N-dimethylformamide, to which 160 mg of 1.3-dicyclohexylcar-
bodiimide was added under ice-cooling conditions, followed by agitation at 4° C for 9 hours and then at
room temperature for 1 hour. After concentration, a saturated sodium hydrogencarbonate aqueous solution
was added, followed by extraction with chloroform and drying with anhydrous magnesium sulfate. This was
removed by filtration and the resultant filtrate was concentrated, followed by the resultant residue to silica
gel column chromatography (developing solvent: solvent:dichloromethane = 1:99) to obtain 240 mg of the
intended compound (yield 80%).

* '"H-NMR(CDCl3) 6 : )

0.4 - 1.1(m,4H), 1.35 - 2.0(m.2H), 2.0 - 2.6(m,1H), 2.09(d,J =6.8Hz,3H), 2.65(s,3H}, 2.8 - 4.1(m,2H), 4.1 -5.3-
(m,2H), 4.26(q,J =6.8Hz,1H), 6.15(d,J = 19.8Hz,1H), 6.31(dd.J = 19.8Hz,15.1Hz,1H), 7.1 - 7.55(m,4H)

* MS mvz(Pos. FAB): 478(M +H)"

Example 103

6-(2-Chlorophenyl)-3-cyclobutanecarbonyl!-8,11 -dimethyl-2,3,4,5-tetrahydro-8H-pyrido[4' ,3':4,5]thieno[3,2-f]-
[1,2,4]triazolo[4,3-a]{1,4]diazepine

CHo e
0 A

I S N\<
<>c-u
/ ~CHa

N
Cl

40 mg of cyclobutanecarboxylic acid and 120 mg of 6-(2-chiorophenyl)-8,11-dimethyl-2,3,4,5-tetrahydro- -
8H-pyrid o[4',3':4,5]thieno[3,2-f][1 ,2,4]triazolo[4,3-a][1,4]diazepine were dissolved in 8 ml of N,N-dimethyl-
formamide, to which 80 mg of 1,3-dicyclohexylcarbodiimide was added under ice-cooling conditions,
followed by agitation at 4° C for 9 hours and then at room temperature for 1 hour. After concentration, a
saturated sodium hydrogencarbonate aqueous solution was added, followed by extraction with chloroform
and drying with anhydrous magnesium sulfate. This was subjected to filtration and concentrated, and the
resultant residue was subjected to silica gel column chromatography (developing solvent: metha-
nol:dichloromethane = 1:99) to obtain 120 mg of the intended compound (yield 82%).

* '"H-NMR(CDCl3) 6 :

1.2 - 2.8(m,8H), 2.09(d,J =6.8Hz,3H), 2.65(s,3H), 2.85 -3.8(m,3H), 3.8 - 4.6(m,2H), 4.25(q,J =6.8Hz,1H), 4.8
-5.3(m,1H), 7.0 - 7.6(m,4H)

* MS m/z(Pos. FAB); 466((M + H)‘
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Example 104

6-(2-Chlorophenyl)-3-cyclopentanecarbonyi-8,11 -dimethyi-2,3.4.5-tetrahydro-8H-pyrido[4',3':4,5]thieno[3.2-f]-
[1.2,4]triazolo[4,3-a][1.4]diazepine

CH:\(N\N

0
I SN
C-N
CHa
N

Cl

50 mg of cyclopentanecarboxylic acid and 120 mg of 6-(2-chlorophenyl)-8,11-dimethyl-2,3.4,5-
tetrahydro-8H-pyrido[4'.31:4,5]thieno[3,2-f][1,2,4]triazo|o[4,3-a][1,4]diazepine were dissolved in 8 ml of N,N-
dimethylformamide, to which 80 mg of 1,3-dicyclohexylcarbodiimide was added under ice-cooling con-
ditions, followed by agitation at 4°C for 9 hours and then at room temperature for 1 hour. After
concentration, a saturated sodium hydrogencarbonate agueous solution was added, followed by extraction
with chloroform and drying with anhydrous magnesium sulfate. This was subjected to filtration and
concentrated, and the resultant residue was subjected to silica gel column chromatography (developing
solvent: methanol:dichloromethane = 1:99) to obtain 110 mg of the intended compound (yield 73%).

* '"H-NMR(CDCl3) & :
1.1 - 2.1(m,8H), 2.10(d,J =6.8Hz,3H), 2.1 - 3.1(m,1H), 2.66(s,3H), 3.1 - 4.0(m,2H), 4.0 - 5.3(m,2H), 4.26-
(9.J =6.8Hz,1H), 7.1 - 7.6(m 4H)

+

* MS m/z(Pos. FAB): 480((M + H)
Preparatory Example 35

N-(Benzyloxycarbonyl)-3-pyrrolidinol

OH

<

o—0y —

=0
-CH

-0

30 g of 3-pyrrolidinol was dissolved in 500 mi of chloroform, to which 53 ml of triethylamine was added,
followed by gradually dropping 52 mi of benzyloxycarbonyl chioride at room temperature. After completion
of the reaction, the reaction solution was poured into water and extracted with chloroform. The solvent was
distilled off under reduced pressure and the resultant residue was purified by column chromatography
(eluting solvent: hexane-ethy! acetate) to obtain 70.67 g of the intended compound.

TH-NMR(90 MHz, CDCl3)5 :
1.7-2.1(m,2H), 2.8-3.2(m,1H), 3.2-3.7(m,4H), 4.2-4.5(m,1H), 5.1(s,2H), 7.3(s,5H)
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Preparatory Example 36

N-(Benzyloxycarbonyl)-3-pyrrolidone

C=0

é-cm@

150 mi of oxalic acid chloride was added to 2 liters of dichloromethylene. 245 ml of dimethylsulfoxide
was gradually added at -70 to -50° C in a stream of argon. 70.67 g of N-(N-(benzyloxycarbonyl)-3-
pyrrolidinol dissolved in dichloromethylene was dropped. After gradual dropping of 720 ml of triethylamine,
the mixture was raised to room temperature. After completion of the reaction, the reaction solution was
poured into water and extracted with dichloromethylene, followed by removal of the solvent by distillation
under reduced pressure. The residue was purified by column chromatography (eluting solvent: hexane-ethyl
acetate), thereby obtaining 66.55 g of the intended compound
"H-NMR(90 MHz, CDCl3)s :
2.6(t,J =7.5Hz,2H), 3.7-4.0{m ,4H), 5.12(s,2H), 7.3(s,5H)

Preparatory Example 37

2-Amino-3-(2-chlorobenzoyl)-5-benzyloxycarbonyl-4,6-dihydro-thieno[2,3-c]pyrrole

0
I S NH2
@-—CH:—D—C-N 0

Cl

66.55 g of the compound obtained in Preparatory Example 36, 54.3 g of 2-chlorocyanoacetophenone
and 9.9 g of sulfur were dissolved in 300 ml of dimethylformamide, to which 45 mi of triethylamine was
added, followed by heating at 60° C for 2 hours. After completion of the reaction, the solvent was distilled
off under reduced pressure and the resultant residue was purified by column chromatography (eluting
solvent: hexane-ethyl acetate), thereby obtaining 68.4 g of the intended compound.

'H-NMR(0 MHz, CDCl3)s:
3.4-3.9(m,2H), 4.3-4.6(m,2H), 4.98 and 5.02(each s, total 2H), 70-7.6(m,11H)

Preparatory Example 38

2-Bromoacetylamino-3-(2-chlorobenzoyl)-5-benzyloxycarbonyl-4,6-dihydro-thienof2,3-cJpyrrole
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‘ H 0
S. N—
@-CH: 0- C N
0
Br
Cl

600 ml toluene/150 ml water was added to 68.4 g of the compound obtained in Preparatory Example
37, to which 33.5 g of sodium hydrogencarbonate, followed by dropping 25 ml of bromoacetyl bromide at
60" C. After completion of the reaction, the reaction solution was poured into dichloromethylene and washed
with water, followed by removal of the solvent by distillation under reduced pressure. The resultant residue
was used for subsequent reaction as it is without any purification.
'H-NMR(90 MHz, CDCl3)s:
3.5-3.95(m,2H), 4.08(s,2H), 4.3-4.7(m,2H), 5.03 and 5.07(each s, total 2H), 7.0-7.6(m,10H)

Preparatory Example 39

2-Aminoacetylamino-3-(2-chlorobenzoyl)-5-benzyloxycarbonyl-4,6-dihydro-thienof2,3-c]pyrrole

N
@—cm—o C-N
NH:
s

The compound obtaining Preparatory Example 38 was dissolved in 3.5 liters of ethyl acetate, which was
saturated with ammonia gas. After introduction of the gas for 8 hours, insoluble inorganic matters were
filtered off and the resultant filtrate was subjected to distillation under reduced pressure to remove the
solvent, and the resultant crystals were collected by filtration to obtain 41.9 g of the intended compound.
'H-NMR(90 MHz, CDClz)é:
3.3-3.9(m.4H), 4.4-4.7(m,2H), 5.02 and 5.06(each s, total 2H), 7.0-7.5(m,11H)

Preparatory Example 40

5-(2-Chloropheny!)-7-benzyloxycarbonyl-6,8-dihydro-1 ,3H,pyrrolo[4'.3':4,5]thieno[3,2-f][1 ,4]diazepin-2-one
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Cl

38.5 g of the compound obtained in Preparatory Example 39 was dissolved in 250 ml benzene;500 ml
pyridine, to which 5.2 ml of acetic acid was added, followed by removing produced water from the system
while heating at 120° C. After completion of the reaction, the reaction solution was concentrated under
reduced pressure and the resultant residue was purified by column chromatography (eluting solvent:
hexane-ethyl acetate) to obtain 21.0 g of the intended compound.

'H-NMR(90 MHz, CDCl3)é:
3.6-3.9(m,2H), 4.42(s,2H), 4.3-4.7(m 2H), 5.06(s,2H), 7.0-7.5(m,10H)

Preparatory Example 41

5-(2-Chlorophenyl)-7-benzyloxycarbonyl-6,8-dihydro-1 ,3H-pyrro|o[4' ,3':4,5]thieno[3,2-f][1 ,4]diazepin-2-thione

0 HooS
I S. N~
@-—CH:—0~C—N
!

Cl1

13.7 g of the compound obtained in Preparatory Example 40 was dissolved in 300 mi of toluene, to
which 12.3 g of the Rhoson agent, [2,4-bis(4-methoxyphenyl)-1,3-dithia-2,4-diphosphetan-2,4-disuifide) was
added, followed by heating at 80° C for 15 minutes. After completion of the reaction, the solvent was
distilled off under reduced pressure and the resultant reside was purified by column chromatography
{elusion solvent: hexane-ethy! acetate) to obtain 9.3 g of the intended compound.

'H-NMR(90MHz, CDCl3)s:
3.5-3.9(m,2H), 4.3-4.7(m ,4H), 5.0 and 5.06(each s, total 2H), 6.9-7.5(m,10H)

Preparatory Example 42

3-Benzyloxycarbonyl-5-(2-chlorophenyl)-1 0-methy|-2,4—dihydro-2H,7H-pyrroIo[4',3':4,5]thieno[3.2-f][1 2.4]
triazolo[4,3-a][1,4]diazepine
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CHa
e Q[ ¢ \§
Cl

250 ml of methanol was added to 10.2 g of the compound obtained in Preparatory Example 41,to which
4.8 g of hydrazine monohydrate was added, followed by agitation at room temperature for 1 hour. After
completion of the reaction, precipitated hydrazide was collected by filtration. 200 mti of triethyl ortho-acetate
was added to it and heated ‘at 80° C for 40 minutes. After completion of the reaction, the reaction mixture
was concentrated under reduced pressure and the resultant residue was purified by column chromatog-
raphy (eluting solvent: benzene-acetone) to obtain 7.39 g of the intended compound.
'H-NMR(90 MHz, CDCl3)s:
2.7(s.3H), 3.6-3.9(m,2H), 4.6-4.8(m,2H), 4.8-5.0(m,2H), 5.05 and 5.09(each s, total 2H), 7.0-7.5(m,9H)

Preparatory Example 43

3H-5-(2-Chlorophenyl)-1 0-methyl-2,4-dihydro-2H.7H-pyrrolo[4',3':4.5]thieno[3.2-f][1 2,4triazolo[4,3-a][1,4]- .
diazepine

v

0.23 g of the compound obtained in Preparatory Example 42 was added 3 ml of dichloromethylene, to
which 0.7 ml of iodotrimethylsilane, followed by agitation at room temperature. After completion of the
reaction, methanol was added and the solvent was distilled off under reduced pressure. The resultant
residue was purified by column chromatography (eluting solvent: dichloromethylene-methanol/ammonia
solution) to obtain 0.1 g of the intended compound.

'H-NMR(90 MHz, CDCls)s:
2.7(s,3H), 3.6-3.9(m,2H), 4.5-4.7(m,2H), 4.8-5.1(m,2H), 7.0-7.6(m 4H)

Example 105

3-(2’Cyanoethyl)oxycarbony|-5-(2-chIoropheny!)-1 0-methyl-2,4-dihydro-2H,7H-pyrrolo[4' 3 :4,5]thieno[3,2-]-
[1,2,4]triazolo[4,3-a][1,4]diazepine
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CHa

NC- (CHa) 2-0- L “j :[ I .\j;

Cl

'H-NMR(CDCl5)s:

2.67(tJ=7Hz,1H), 2.75(tJ=7Hz1H), 2.75(s,3H), 3.64-3.90(m,2H), 4.25(tJ=7Hz,1H), 4.31(t.J=7Hz.1H),
4.64-4.82(m,2H), 4.80-5.12(m 2H), 7.26-7.46(m,4H)

MS m/z: 453

Example 106

3-(3 -Butynyl)oxycarbonyl-5-(2-chlorophenyl)-10-methyl-2.4-dihydro-2H,7H-pyrrolo[4 ,3 :4,5]thieno[3.2-f]-

[1,2,4]triazolo[4,3-a][1.4]diazepine

CH N
0 a\( \N
| S_ N
CH=C-(CH2) .-0-C-N

Cl

"H-NMR(CDCl3)s:

2.00(t,J = 7Hz,1H), 2.46(dt,J = 7Hz,2Hz,1H), 2.55(s,3H), 2.75(s,3H), 3.60-3.85(m,2H), 4.14(t.J =7Hz,1H), 4.20-
(t,J =7Hz,1H), 4.60-4.85(m,2H), 4.75-5.10(m,2H), 7.10-7.54(m,4H)

MS m/z: 452

Example 107

3-[2-(Morpholin-4-yl)ethyl]-oxycarbonyl-5-(2-chiorophenyl)-10-methyl-2,4-dihydro-2H,7H-pyrrolo[4 3 :4,5]-
thieno[3,2-f][1,2,4]triazolo[4,3-a][ 1,4]diazepine

CHa N
U<:>N-(CH2)=—0—C—N
N
c1
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*H-NMR(CDCl3)s:

2.20-2.85(m,BH), 2.76(s.3H), 3.50-3.90(m,6H), 4.20(t,J =7Hz,1H), 4.28(t,J =7Hz,1H), 4.55-4.80(m,2H), 4.80-

5.15(m.2H), 7.20-7.55(m,4H)
MS mvz: 513

Example 108

3-(3-Pyridylethyhoxycarbonyl-5-(2-chlorophenyl)-1 O-methyl-2,4—dihydro-2H,7H-pyrro|o[4' ,3' :4,5]thieno[3,2-f}-

[1.,2,4]triazolo[4,3-a][1.4]diazepine

N
@-(CH:) 2-0-C-N

'H-NMR(CDCl3)s:

2.72(s,3H), 3.04(t,J =7Hz,1H), 3.12(t,J =7Hz,1H), 3.48-3.85(m,2H), 4.30-4.80(m,4H), 4.70-5.18(m,2H), 4.70-

5.18(m,2H), 6.95-7.70(m,7H), 8.40-8.56(m,1H)
MS mv/z; 505

Example 109

3-(Tetrahydropyran-4-yl)oxycarbonyl-5-(2-chlorophenyl)-1 0-methy|—2,4—dihydro-2H,7H-pyrro|o[4',3':4,5]-

.0
I

CHa
S_ N

NS

g

Cl

N

thieno[3,2-f][1,2,4]triazolo[4,3-a][1.4]diazepine

0 0-C-N

"H-NMR(CDCls)é:

CHa
S

!
TN
N\g/

!

C1

1.40-2.30(m,4H), 2.74(s,3H), 3.32-4.05(m,7H), 4.60-5.08(m,4H), 7.20-7.56(m,4H)

MS m/z: 484

Example 110

3-(3'-butyn-2'-yI)oxycarbony|-5-(2-chlorophenyl)—10-methyl-2,4-dihydro-2H,7H-pyrr0|o[4',3':4,5]thieno[3,2-f]-

[1,2.41triazolo[4,3-a][1.4]diazepine
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CH
CH:

3
CH:CCHUC\J \é

Cl

'H-NMR(CDCl3)s:

1.54(d,J=7Hz,3H), 2.48(d.J=2Hz,1H),2.72(s,3H), 3.60-3.86(m,2H).4.60-4.82(m,2H),4.78-5.10(m 2H), 5.18-
5.46(m,1H), 7.12-7.54(m 4H)

MS m/z: 452

Example 111

3-(3'-Morpholino-3'-oxopropyl)oxycarbonyI-5-(2-chlorophenyl)-10-methy|-2.4-dihydro-2H,7H- pyrrolo-
{4 .3 :4,51thieno[3,2-f][1.2,4]triazolo[4.3-a}{1.4]diazepine

IR

0
|| S N

I
UuN C-(CHz2) 2-0-C-N

C1

"H-NMR(CDCl3)s:

2.50-2.83(m.2H), 2.72(s,3H),3.32-3.85(m,10H), 4.34(t,J =7Hz,1H),4.40(tJ=7Hz,1H), 4.52-4.80(m,2H), 4.72-
5.10(m,2H),7.20-7.52(m,4H)

MS m/z: 541

Example 112

3-Cyclohexyimethyloxycarbonyl-5-(2-chlorophenyl)-1 0-methy|—2.4—dihydro-2H.7H-pyrro|o[4',3':4,5]thieno[3,2-
f][1,2.41triazolo[4.3-a][1,4]diazepine

CHs ~e=

\
A
O—CH:UEN

N
Cl
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“TH-NMR(CDCl3)é:
0.68-1.96(m.11H), 2.75(s,3H), 3.56-4.00(m,4H), 4.65-4.80(m,2H), 4.82-5.18(m,2H), 7.20-7.58(M,4H)
MS myz: 496

Example 113

3-Benzylaminocarbonyl-5-(2-chlorophenyl)-1 O-methyI-2.4-dihydro-2H.7H-pyrrblo[4'.3':4,5]thieno[3,2-f][1 2,41
triazolo[4.3-a][1.4]diazepine

CHs
@CH:—V C- j[ I \S

Cl

'H-NMR(CDCl3)s:
2.68(s,3H),3.60-3.94(m,2H), (4.36(d,J =5.4Hz,2H), 4.50-5.08(m,4H), 7.04-7.50(m,10H)
MS m/z: 489

Example 114

3-(n-hexylyoxycarbonyli-5-(2-chlorophenyl)-1 O-methyl-2,4-dihydro-2H,7H-pyrrolo[4',3':4,5]thieno[3,2-f][1 2,4]-
triazolo[4,3-a][1.4]diazepine

CH:

ﬁ
-(CH2) s-0-C-¥

N
Cl

H-NMR(CDCl3)3:

0.75-1.04(m,3H), 1.10-1.80(m,8H), 2.72(s,3H), 3.54-3.84(m,2H), 4.02(t.J =7Hz,1H),4.08(t,J =7Hz,1H), 4.58-
4.80(m,2H), 4.78-5.10(m,2H), 7.20-7.48(m,4H)

MS m/z: 484

Example 115

3-Phenstyloxycarbonyl-5-(2-chlorophenyl)-1 0-methyI-2,4-dihydro-2H,7H-pyrroIo[4' ,3':4,5]thieno[3,2-f][1 2,41-
triazolo[4,3-a][1.4]diazepine
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, CH N
0 A
[ P
@—(CH:):—D—C-N
N

C1

"H-NMR(CDCls)s:

2.72(s,3H), 2.86(i,J =7Hz,1H), 2.94(tJ=7Hz,1H), 3.55-3.84(m.2H), 4.24(t.J=7Hz.1H), 4.30(t,d=7Hz1H),
4.50-4.75(m,2H), 4.78-5.10(m,2H), 6.98-7.50(m,9H)

MS miz: 504

Example 116

3-(4'-Chlorobenzyl)oxycarbonyl-S-(Q-Chlorophenyl)—1 0-methyl-2,4-dihydro-2H,7H-pyrro|o[4'.3':4.5]thieno[3.2-
fl[1,2,41triazolo[4.3-a]{1.4]diazepine

CHS\(N\

0 N
I S AN~
Cl~®-CHz—U—C~N: T H

N

Cl

TH-NMR(CDCl3)é:

2.72(s,3H), 3.60-3.92(m,2H), 4.60-4.80(m,2H), 4.80-5.04(m,2H), 5.08(s,2H), 7.26(ABq,J = 6Hz,4H), 7.10-7.46-
(m,4H)

MS m/z: 524

Example 117

3-(1 '-Cyano-1 -'-methylethyl)oxycarbonyl-5-(2-chlorophenyl)-1 0-methyl-2,4-dihydro-2H,7H-pyrroIo[4' .3':4,5]-
thieno[3,2-f][1,2,41triazolo[4,3-a][1.4]diazepine
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“H-NMR(CDCl3)s:

1.52(s,3H), 1.80(s.3H), 2.72(s,3H),3.50-3.86(m 2H), 4.56-4.76(m 2H), 4.78-5.10(m,2H), 7.20-7.45(m 4H)
MS m/z: 467

Example 118

3-(3'-Nitrobenzyl)oxycarbonyI-5-(2-chIorophenyl)—1 0-methyl-2,4—dihydro-2H,7H-pyrrolo[4' ,3' :4,5]thieno[3,2-f]-
[1.2.4]triazolo[4,3-a][1.4]diazepine

CH N
02N ﬁ YN

SN
CH2-0-C-N

Cl

*H-NMR(CDCl3)s:

2.72(s,3H), 3.66-3.88(m.2H), 4.67-4.82(m,2H), 4.82-5.08(m,2H), 5.18(d,J=2.8Hz, ), 7.20-7.72(m,6H), 7.96-
8.24(m,2H) '

MS m/z: 535

Example 119

3-(4'-Trifluoromethylbenzyl)oxycarbonyI-5-(2-chIorophenyl)-10-methyl-2.4—dihydro-2H,7H-pyrroIo[4',3':4,5]-
thieno[3,2-f][1.2,4]triazolo[4.3-a][ 1.41diazepine

CH: \fN\N

0
] S
mc—@—cm—o-c-N N‘f
| N

Cl

*H-NMR(CDClz)s:

2.76(s,3H), 3.70-3.92(m,2H), 4.70-4.86(m,2H), 4.88-5.10(m,2H), 5.22(s,2H), 7.25-7.60(m,4H), 7.56-
(ABg,J = 7Hz,4H)

MS m/z: 558

Example 120

3-(2'-Cyanoethyl)aminocarbonyI-S-(Z-chIorophenyl)-1 O-methyl-2.4-dihydro-2H,7H-pyrrolo[4',3':4,5]thieno[3,2-
f[1.2.41triazolo[4,3-a][1.4]diazepine
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CHo
0 T
%

] S N—
NC-(CHz)z—g—C—N: T

=N
A
*H-NMR(CDCla)s:

2.60(tJ=7Hz,2H), 2.70(s,3H), 3.40(t,J=7Hz,1H), 3.46(t=J=7Hz,1H), 4.58-4.80(m,2H), 4.80-5.10(m,2H),
5.30-5.58(m,1H), 7.20-7.50(m,4H)
MS miz: 452 ’

Preparatory Example 44

1-Benzyloxycarbonyl-4-(2-hydroxyethyl)piperidine

0
CH2-0-C-N (CHz) 2~0H

50 g of 4-piperidine ethanol and 49.2 g of sodium hydrogencarbonate were dissolved in 480 ml of
water, in which 55.2 ml of benzyloxycarbonyl chloride was gradually dropped under ice-cooling conditions,
followed by agitation for 1 hour as it is. The reaction solution was extracted with chloroform and dried with
anhydrous magnesium sulfate. The sulfate was filtered off and the solvent was distilled off, after which the
resultant residue was subjected to silica gel column chromatography (developing solvent: ethyl ace-
tate:hexane =30:70) to obtain 66.0 g of the captioned compound (yield: 65%).

'"H-NMR(CDCl3)é:
0.75-1.85(m,7H), 2.5-3.0{m,2H), 3.4-3.8(m,2H), 3.9-4.3(m,2H), 5.11(s,2H), 7.1-7.4(m,5H)

Preparatory Example 45

1-Benzyloxycarbonyl-4-(formylmethyl)piperidine

159 g of oxalic acid chloride was dissolved in one liter of dichloromethane, in to which 195.8 g of
dimethy! sulfoxide was dropped at -67" C, followed by agitation for 30 minutes. Thereafter, 200 mi of
dichloromethane dissolving 66 g of 1-benzyloxycarbonyi-4-(2-hydroxyethyl)piperidine was dropped at -
67" C. Subsequently, 380 g of triethylamine was dropped at -67° C, followed by agitation for about 1 hour.
After removal of the solvent by distillation, ethyl acetate was added and insoluble matters were removed by
filtration, and the resultant filirate was washed with water and dried with anhydrous magnesium sulfate,
followed by filtration and removal of the solvent by distillation. The resuitant residue was subjected to silica
gel column chromatography (developing solvent: ethyl acetate:hexane=20:80) to obtain 55.0 g of the
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~captioned compound (yield 84%).

'"H-NMR(90 MHz, CDCl3)é:
0.8-1.85(m.4H), 1.85-2.45(m,1H), 2.36(dd.J = 6.1Hz,1.8Hz,2H), 2.5-3.0(m,2H), 3.9-4.35(m,2H), 5.07(s.2H), 7.1-
7.5(m,5H), 9.67(t,J =1.8Hz,1H)

Preparatory Example 46

2-Amino-5-[4-(1-benzyloxycarbonyl)piperidyl]-3-(2-chlorobenzoyl)thiophene

@'CHz " C U S NH.
\L:(fo
Y

55.0 g of 1-benzyloxycarbonyl-4-(formylmethyl)piperidine, 6.75 g of sulfur and 38.87 g of 2-
chlorocyanoacetophenone were suspended in 250 ml of N,N-dimethylformamide, to which 7.75 g of
triethylamine was added at 40° C, followed by agitation for 1.5 hours. After removal of the solvent by
distillation, ethyl acetate was added, followed by washing with water and then with a saturated saline
solution and drying with anhydrous magnesium sulfate. The reaction solution was filtered and after removal
of the solvent by distillation, the resultant residue was subjected to silica gel column chromatography
(developing solvent: ethyl acetate:hexane = 30:70) to obtain 67.9 g of the captioned compound (yield: 76%).
'H-NMR(90 MHz, CDCl3)s:
1.15-2.1(m,4H), 3.4-4.05(m,3H), 3.95-4.35(m,2H), 5.06(s,2H), 6.04(bs,1H), 6.94(bs,2H),7.1-7.55(m,9H)

Preparatory Example 47

2-[4-(1-benzyloxycarbonyl)piperidy!]-5-(bromoacetylamino)-4-(2-chlorobenzoyljthiophene

CH:-OCN H o0
O Ny

0

Br
Cl

1.5 liters of toluene, 350 ml of water and 27 g of sodium hydrogencarbonate were added to 67.9 g of
the compound obtained in Preparatory Example 46, to which was further added 48.61 g of bromoacetic acid
bromide at 60° C. After completion of the reaction, ethyl acetate was added, and the resultant organic phase
was collected, washed with a saturated saline solution and dried with anhydrous magnesium sulfate. The
solution was filtered and the solvent was distilled off to obtain the captioned compound.

109



70

15

20

25

30

35

40

45

50

55

EP 0 367 110 A1

"H-NMR(90 MHz, CDCl3)s:
1.1-2.2(m,4H), 2.55-3.05(m.3H), 4.07(s,2H), 4.0-4.45(m,2H), 5.06(s.2H), 6.36(bs.1H), 7.1-7.6(m ,9H) 12.47-
(bs,1H)

Preparatory Example 48

2-(Aminoacetylamino)-5-[4-(1-benzyloxycarbonyl)piperidyl}-3-(2-chlorobenzoyl)thiophene

H .
@—CH:—U—C-N K0
S_ N

2 liters of ethyl acetate was added to the whole amount of the compound obtained in Preparatory
Example 47, after which ammonia gas was passed into the mixture while agitating at room temperature for
3 hours, followed by continuing the agitation for further 12 hours. After passage of nitrogen gas for about 30
minutes, an organic phase was collected under salting-out and the resultant aqueous phase was extracted
with chloroform under salting-out. Both organic phases were dried with anhydrous magnesium sulfate. The
solution was filtered and the solvent was distilled off to obtain the captioned compound
TH-NMR(80 MHz, CDCl3)s:
1.1-2.15(m,4H), 2.5-3.05(m,3H), 4.61(bs,2H), 3.9-4.4(m,2H), 5.06(s,2H), 6.32(bs,1H), 7.1-7.6(m.9H)

Preparatory Example 49

2-[4-(1-benzyloxycarbonyl)piperidyl]-4-(2-chlorophenyl)-thieno[3,2-f][1,4]diazepin-7-one

0
I

@—CH:—U-C—N Hoo(
S N

C!

600 ml of benzene, 1.5 liters of pyridine and 9.6 g of acetic acid were added to the whole amount of the
compound obtained in Preparatory Example 48, followed by refluxing for 25 hours while removing the water
to outside. After removal of the solvent by distillation, the resultant residue was subjected to silica gel
column chromatography (developing solvent: ethyl acetatethexane = 60:40) to obtain 61.21 g of the
captioned compound (total yield of the three steps: 77%).
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*H-NMR(90 MHz, CDCls)s: '
1.0-2.15(m,4H), 2.35-3.0(m,3H), 3.9-4.4(m,2H), 4.43(m,2H), 5.07(s,2H), 6.16(bs,1H), 7.05-7.55(m,9H), 8.93-
(bs.1H)

Preparatory Example 50

2-[4-(1-benzyloxycarbonyl)piperidyl]-4-(2-chlorophenyl)-thieno[3,2-f][ 1 4]diazepin-7-thione

0

\ I
CH2-0-C-N H o S
SN\.§
N

Cl

61.21 g of the compound obtained in Preparatory Example 49, 13.53 of sodium hydrogencarbonate and
27.54 g of phosphorus pentasulfide were suspended in 1 liter of 1,2-dimethoxyethane, and agitated at 80°C
for 1.5 hours. The reaction solution was filtered through the Celite membrane and the resultant filier cake
was washed with chloroform and methanol (Ca 7:3). The washing was combined with the filtrate. The
solvent was distilled off and the residue was subjected to silica gel column chromatography (developing
solvent: dichloromethane containing 2 - 8% of methanol) to obtain 62.6 g of the captioned compound (vield
99%).

'H-NMR(90 MHz, CDCl3)s:
1.15-2.1(m,4H), 2.5-3.1(m,3H), 3.95-4.45(m,2H), 4.83(bs,2H), 5.07(bs,2H), 6.18(bs,1H), 7.0-7.6(m.9H)

Preparatory Example 51

2-[4-(1-benzyloxycarbonyl)piperidyl]-4-(2-chlorophenyl)-9-methyl-6H-thieno[3,2-f][1 2,4 triazolo[4,3-a][1,4]-
diazepine

e

CHa e
@cm RRE Ty
S N~

N
Cl

62.6 g of the compound obtained in Preparatory Example 50 was suspended in 3.5 liters of methanol,
to which 33.5 g of hydrazine monohydrate was added, followed by agitation at room temperature for 1 hour.
After removal of the solvent by distillation, and agitated at 80° C for 1 hour. After removal of the solvent by
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distillation, the resultant reside was subjected to silica gel column chromatography (developing solvent:
dichloromethane:methanol = 98:2) to obtain 21.5 g of the captioned compound (yield 33%).

'H-NMR(90 MHz, CDCls)s:

1.2-2.2(m,4H), 2.6-3.05(m,3H), 2.67(s,2H), 4.0-4.4(m,2H), 4.88(bs,2H), 57.0(bs,2H), 6.34(bs,1H), 7.1-7.5-
(m,8H)

Preparatory Example 52

4-(2-Chlorophenyl)-9-methyl-2-(4-piperidyl)-6H-thieno[3.2-f][1,2,4]}triazolo[4,3-a][ 1.4]diazepine

CH N
HY TN
S Nt

N

1

6.65 g of the compound obtained in Preparatory Example 51 was dissolved in 140 mi of dich-
loromethane, to which 17 ml of trimethylsilyl iodide was added in a stream of nitrogen, followed by agitation
in nitrogen for 25 minutes. After cooling, 40 ml of methanol was added and the solvent was distilled off. The
resultant residue was subjected to silica gel column chromatography (developing solvent: dich-
loromethane:methanol:triethylamine = 94.5:5:0.5) to obtain 4.45 g of the captioned compound (yield 80%).
TH-NMR(20 MHz, CDCla)é:
1.1-2.05(m,4H), 2.35-3.2(m,5H), 2.60(s,3H), 4.77(bs,2H), 6.37(bs,1H), 7.2-7.6(m,4H)

MS m/z (Pos. FAB): 398(M +H)"

Example 121

4-(2-Chlorophenyi)-9-methyl-2-[4-(1-phenylpropiolylpiperidyl)}-6H-thieno[3,2-f][1,2.41triazolo[4,3-a][ 1 ,4]-
diazepine

i~
CCCI\O\ \g

Cl

50 mg of phenylpropiolic acid, 110 mg of the piperidine product obtained in Preparatory Example 52
and 50 mg of 1- hydroxybenzotrlazole monohydrate were dissolved in 8 mi of N,N- dlmethylformam:de, to
which 70 mg of N,N -dlcyclohexylcarbodumlde under ice-cooling conditions, foliowed by agitation at 4°C
overnight and then at room temperature for 1 hour. After removal of the solvent by distillation, a saturated
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““sodium hydrogencarbonate aqueous solution was added, followed by extraction with chloroform and drying

with anhydrous magnesium sulfate. The solution was filtered, from which the solvent was distilied off and
the resultant residue was subjected to silica gel column chromatography (developing solvent: dich-
loromethane:methanol =99:1) to obtain 130 mg of the captioned compound (yield 89%).

'H-NMR(90 MHz, CDCls)s:

1.4-2.4(m 4H), 2.55-3.5(m,3H), 2.68(s,3H), 4.35-4.9(m,2H), 4.88(bs,2H), 6.37(bs.1H), 7.05-7.65(m,9H)

+

MS mvz (Pos. FAB): 526(M + H)

Example 22

4-(2-Chlorophenyl)-2-[4-{1 -(3-cyanopropiony|)piperidyI}]—9-methyl-6H-thieno[3,2—f][1 2.4]triazolo[4,3-a][1.4]-
diazepine

0
NC- (CHa) 2-C-¥ YO
S N\g
=
\
cl

10 m! of methanol, 1 ml of water and 1.34 g of potassium carbonate were added to 1 g of methyl 3-
cyanopropionate and agitated at 60° C for 2 hours. After removal of the solvent by distillation, chloroform
was added and insoluble matters were collected by filtration and washed with chloroform. Methanol was
added to the crystals and insoluble matters were removed by filtration, followed by removal of the solvent
by distillation to obtain 1.31 g of a mixture of potassium 3-cyanopropionate and an inorganic salt.

100 mg of the mixture, 150 mg of the piperidine product obtained in Preparatory Example 52 and 80
mg of 1-hydroxybenzotriazole monohydrate were dissolved in 10 ml of N,N-dimethylformamide, to which 80
mg of N,N'-dicyclohexylcarbodiimide was added under ice-cooling conditions, followed by agitation at 4°C
overnight and at room temperature for 4 hours. After removal of the solvent by distillation, a saturated
sodium hydrogencarbonate aqueous solution, followed by extraction with chloroform and drying with
anhydrous magnesium sulfate. The solution was filtered and, after removal of the solvent by distillation, the
resultant reside was subjected to silica gel column chromatography (developing solvent: dich-
loromethane:methanol =99:1) to obtain 140 mg of the captioned compound (yield 78%).

'H-NMR(90 MHz, CDCls)é:

1.1-2.3(m 4H), 2.67(s,3H), 2.4-3.4(m,3H), 3.5-4.2(m,21), 4.4-5.9(m,1H), 4.88(bs,2H), 6.35(bs,1H), 7.1-7.5-
(m,4H)

MS miz (Pos. FAB): 479(M +H)"

Example 123

4-(2-Chlorophenyl)-9-methyl-2-[4-(1 -morpholinoacetylpiperidy!)]-6H-thieno[3,2-f](1 ,2,41triazolo[4,3-a)[1.4}-
diazepine
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|0i CH !
3 N
0. W-CHa-C-N )

Cl

150 mg of the piperidine product obtained in Preparatory Example 52 and 150 mg of triethylamine were
dissolved in 4 ml of N,N-dimethyiformamide, which was dropped in 4 ml of N,N-dimethylformamide
dissolving 60 mg of chloroacety! chloride at -60° C. After completion of the reaction, a saturated sodium
hydrogencarbonate aqueous solution, followed by extraction with chloroform and drying with anhydrous
magnesium sulfate. The solution was filtered, from which chloroform alone was distilled off, to which 40 mg
of morpholine and 100 mg of potassium carbonate were added, followed by agitation at 60° C for 1.5 hours.
After removal of the solvent by distillation, water was added, followed by extraction with chloroform and
drying with anhydrous magnesium sulfate. The extract was filtered and the solvent was distilled off, after
which the resultant residue was subjected to silica gel column chromatography (developing solvent:
dichloromethane:methanol = 98:2) to obtain 130 mg of the captioned compound.

"H-NMR(90 MHz, CDCl3)s:

1.2-2.25(m,4H), 2.3-2.65(m,4H), 2.68(s,3H), 2.65-3.4(m,5H), 3.5-3.8(m,4H), 3.95-4.36(m,1H), 4.36-4.9(m,1H),
4.89(s,2H), 6.35(bs,1H), 7.1-7.5(m,4H)

MS miz (Pos. FAB): 525(M +H) "

Example 124

4-(2-Chlorophenyl)-9-methyl-2-[4-{1-(4-pentinoy|)piperidy!}]-6H-thienc[3,2-f][1,2,41triazolo[4,3-a] 1 ,.4]-
diazepine

0
i CHa e,
CH=C- (CHa) 2-C-) R

40 mg of 4-pentinic acid, 150 mg of the piperidine product obtained in Preparatory Example 52 and 60
mg of 1-hydroxybenzotriazole monohydrate were dissolved in 10 mi of N,N-dimethylformamide, to which 80
mg of N,N'-dicyclohexylcarbodiimide was added under ice-cooling conditions, followed by agitation at 4°C
overnight and at room temperature for 6 hours. After removal of the solvent by distillation, a saturated
sodium hydrogencarbonate aqueous solution was added, followed by extraction with chloroform and drying
with anhydrous magnesium sulfate. This was filtered and after removal of the solvent by distillation, the
resultant residue was subjected to silica gel column chromatography (developing solvent: dich-
loromethane:methanol = 99:1) to obtain 140 mg of the captioned compound (yield 78%).
"H-NMR(80 MHz, CDCls)é:
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1.3-2.3(m,5H), 2.3-2.7(m,4H), 2.5-3.4(m,3H), 2.67(s.3H), 3.65-4.15(m,1H), 4,4-5.0(m,1H), 4.88(bs.2H), 6.35-

(bs,1H), 7.05-7.6(m,4H) )
MS (m/z (Pos. FAB): 478(M +H)

Example 125

2-[4-{1 -(4-Bromophenylacetyl)piperidy!}]-4-(2-chlorophenyl)-9-methyl-6H-thieno-[3.2-f][1 ,2,41triazolo[4,3-a]-

[1.4]diazepine

0

I
Br ~®~CH2—C-

ag

N
—-C1

Example 121 was repeated using 4-bromopheny! acetic acid.

'H-NMR(90 MHz, CDCls)s:

1.15-2.2(m,4H), 2.49-3.3(m,5H), 2.87(s,3H), 3.55-4.1(m,1H), 4.45-5.0(m,1H), 4.88(bs.2H), 6.34(bs,1H), 6.6-

7.11(m,4H), 7.11-7.6(m,4H) .
MS miz (Pos. FAB): 596[(M +H) , Cl=35, Br=81]

Example 126

4-(2-Chlorophenyl)-2-[4-(1 -cycanoacetyipiperidyl)}-9-methyl-6H-thieno-[3,2-f][1 ,2,4%triazolo[4,3-a][1.4]-

CH
Ol
SN

diazepine

i
NC-CH.-C-N

Example 121 was repeated using 4-cyanoacetic acid.

'H-NMR(90 MHz, CDCl3)é:

1.4-2.4(m4H), 2.45-3.55(m,3H), 2.67(s,3H), 3.47(s2H), 3.55-4.0(m,1H), 4.4-4.9(m,1H), 4.87(bs2H), 6.37-

(bs,1H), 7.1-7.5(m,4H) .
MS m/z (Pos. FAB): 465(M + H)
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Example 127

4-(2-Chlorophenyl)-9-methyl-2-[4-[1-{4-(2-thieny|)propiony!}piperidyl]i-6H-thieno-[3,2-f][ 1.2 .4]-triazolo[4,3-a]-
[1,4]diazepine

N

0
1 I CHa -z
S (CHz)a-C—O\ ) N

N
Cl

Example 121 was repeated using 4-(2-thienyl)butanoic acid.
'H-NMR(90 MHz, CDCl3)s:
1.1-2.2(m,6H), 2.4-3.32(m,3H), 2.67(s,3H), 3.32-4.45(m 4H), 4.45-5.05(m,2H), 4.88(bs,2H), 6.32(bs,1H), 6.95-
7.6(m,7H)
MS m/z (Pos. FAB): 550(M +H)"

Example 128

4-(2-Chlorophenyl)-2-[4-(1-cyclopropanecarbonyl  piperidyl)]-9-methyl-thieno[3,2-f][1,2.4]triazolo[4,3-a][1.4]-
diazepine

0
I CHa— N
C-N S\f )
S_ N
N
Cl

700 mg of the piperidine product obtained in Preparatory Example 52 and 900 mg of triethylamine were
dissolved in 5 ml of N,N-dimethylformamide, in which 10 mi of an N,N-dimethylformamide solution
dissolving 650 mg of 3-bromopropiony! chloride was dropped at -60° C. After removal of the solvent by
distillation, a saturated sodium hydrogencarbonate aqueous solution was added, followed by extraction with
chloroform and drying with anhydrous magnesium sulfate. This was filtered and after removal of the solvent
by distillation, the resultant residue was subjected to silica gel column chromatography (developing solvent:
dichloromethane:methanol = 99:1) to obtain 400 mg of the captioned compound (yield 49%).

"H-NMR(90 MHz, CDCls)é:
0.6-1.15(m 4H), 1.2-2.25(m,5H), 2.4-3.5(m,3H), 2.68(s,3H), 3.7-5.0(m.2H), 4.89(bs,2H), 6.36(bs,1H), 7.1-7.5-
{m,4H)
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“Example 129

4-(2-Chlorophenyl)-9-methyl-2-[4-(1-pentanoyl)piperidyl]-6H-thieno[3,2-f]{ 1,2,4]triazolo[4.3-a][ 1 [4ldiazepine

0
| i CHa
CHa- (CHa) a-C-N T

S
!
]

Prepared in the same manner as in Example 121 using valeric acid chloride.
'H-NMR(90 MHz, CDCl3)é:
0.91(t,J =6.5Hz,3H), 1.1-2.3(m3H), 2.31(t,J =7.2Hz,2H), 2.67(s,3H), 2.5-3.4(m,3H), 3.7-4.2(m,1H), 4.45-5.0-
(m,1H), 4.88(bs,2H), 6.35(bs,2H), 7.1-7.5(m,4H)
MS m/z(Pos. FAB): 482(M +H)"

Example 130

4-(2-Chiorophenyl)-9-methyl-2-{4-(1-octanoyl)piperidyl]-6H-thieno[3,2-f][1,2,4]iriazolo[4,3-a][1 ,4ldiazepine

0
I CHo N
CHa- (CH2) s~C-N T )
SN
N
c1

Prepared in the same manner as in Example 121 using octanoy! chloride.
'H-NMR(90 MHz, CDCls)s:
0.7-1.1(m,3H), 1.1-2.5(m,14H), 2.31(tJ=7.5Hz,2H), 2.68(s,3H), 2.5-3.35(m3H), 3.7-4.15(m,1H), 4.45-5.0-
{m,1H), 4.88(bs,2H), 6.35(bs,2H), 7.1-7.5(m,4H)
MS m/z(Pos. FAB): 524(M +H)"

Example 131

4-(2-Chlorophenyl)-2-[4-(1 -methoxyacetylpiperidyl)]-9-methyl--6H-thieno[3,2-f][1,2,4}triazolo[4,3-a][1 ,4]-
diazepine
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g
i CHs N
CH20-CHa-C- T
5N
!
cl

Prepared in the same manner as in Example 121 using methoxyacetic acid chloride.
'"H-NMR(90 MHz, CDCls)é:
1.4-2.3(m,4H), 2.4-3.2(m,3H), 2.68(s,3H), 3.39(s, 3H), 3.7-4.2(m,1H), 4.06(s.2H), 4.4-4.9(m,1H), 4.89(m,1H),
6.36(bs,1H),7.1-7.55(m,4H)
MS m/z(Pos. FAB): 470(M +H)"

Preparatory Example 53

2-Morpholinoethylphenyl carbonate

0
i
0" W= (CHa) 2-0-C-0

2 g of 4-(2-hydroxyethyl)morpholine and 3.6 g of pyridine were dissolve din 40 ml of dichloroethane, in
which 5.97 g of phenyl chloroformate was dropped under ice-cooling conditions, followed by agitation for
about 30 minutes as it is. A saturated sodium hydrogencarbonate aqueous solution was added and the
resultant organic phase was collected. The aqueous phase was exiracted with chioroform and the extract
and the organic phase were combined, followed by washing with a saturated saline solution and drying with
anhydrous magnesium sulfate. This was filtered and the solvent was distilled off, and the resultant residue
was subjected to silica gel column chromatography (developing solvent: ethyl acetate:hexane = 30:70) to
obtain 3.39 g of the captioned compound (yield 89%).

'H-NMR(90 MHz, CDCl3)s:
2.35-2.7(m,4H), 2.69(t,J =6.1Hz,2H), 3.55-3.85(m,4H), 4.34(m,4H), 4.34(1,J =6.1Hz,2H), 6.95-7.5(m,4H)

Example 132

4-(2-Chlorophenyl)-g-methyl-2-[4-(2-morpholinoethyloxycarbonyl)piperidy!]-6H-thieno[3,2-f][1,2.4]triazolo[4,3~
a][1,4]diazepine
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I CHa N
00«-%);-0-&%
N

Cl

170 mg of the piperidine product obtained in Preparatory Example 52 and 290 mg of 2-mor-
pholinoethylpheny! carbonate were dissolved in 6 ml of chloroform and evaporated to dryness while
agitating at 80° C. Chloroform was added and the evaporation to dryness was repeated two or three times,
thereby completing the reaction. The resultant product was subjected to silica gel column chromatography
(developing solvent: dichloromethane:methanol=97:3) and dichioromethane was added to the resultant
fraction, from which insoluble matters were removed by decantation. After removal of the dichloromethane
by distillation, a small amount of dichloromethane was added, from which insoluble matiers were again
removed, followed by removal of the dichloromethane by distillation to obtain 170 mg of the captioned
compound.

*H-NMR(Q0 MHz, CDClz)é:

1.2-2.2(m4H), 2.25-3.15(m,7H), 2.54(t,J =6.1Hz,2H), 2.68(s,3H), 3.55-3.55(m,4H), 3.95-4.45(m,2H), 4.18-
(5.J =6.1Hz,2H), 4.89(bs,2H), 6.36(bs,1H), 7.1-7.55(m.4H)

MS m/z(Pos. FAB): 555(M + H)"

Preparatory Example 54

2-Cyanosthylphenyl carbonate

o
NC-(CH2) .-0-C-0

Prepared in the same manner as in Preparatory Example 53.
'H-NMR(90 MHz, CDCl3)s:
4.83(s,2H), 6.9-7.5(m,5H)

Example 133

4-(2-Chlorophenyl)-2-[4-{1 -(2-cyanoethyloxycarbonyl)piperidyl}]—g-methyl-6H-thieno[3,2-f][1 ,2,4]triazolo[4,3-
aj[1,4]diazepine
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0
I

EHS\/N\\
NC- (CH.) 2~0-C-N Ty
S N /7

150 mg of the piperidine product obtained in Preparatory Example 52 and 180 mg of 2-cyanoethyi-
phenyl carbonate were dissolved in 5 mi of chloroform, followed by evaporation to dryness while agitating at
an ambient temperature of 110° C. The operation wherein chloroform was again added and heated to
dryness while agitating was repeated until the reaction was completed. The resuitant product was subjected
to silica gel column chromatography (developing solvent: dichloromethane) to obtain 90 mg of the captioned
compound.

'H-NMR(90 MHz, CDCl3)é:

1.3-2.2(m.4H), 2.5-3.2(m,3H), 2.68(s,3H), 2.69(t,d =6.1Hz,2H), 3.9-4.45(m.2H), 4.25(tJ=6.1Hz2H), 4.88-
(bs,2H), 6.36(bs,1H), 7.1-7.6(m,4H)

MS m/z(Pos. FAB): 495(M +H)"

Example 134

4-(2-Chlorophenyl)-2-[4-(1-cyanomethyloxycarbonylpiperidyl]-9-methyl-6H-thieno[3.2-f][1,2,4]triazolo[4,3-a]-
[1,4]diazepine

0

i CHs
NC-CHea-0-C-N R
S ,N\/>//

N
Cl

"H-NMR(90 MHz, CDCl3)s:
1.1-2.4(m,4H), 2.6-3.3(m,3H), 2;68(8,3H), 3.9-4.5(m.2H}), 4.89(bs,2H), 6.36(bs,1H), 7.1-7.5(m,4H)
MS m/z(Pos. FAB): 481(M +H)

Example 135

4-(2-Chlorophenyl)-2-[4-{1-(3-cyanopropyloxycarbonyl)piperidyi}1-9-methy|-6H-thieno[3,2-][1,2,4]triazolo-
(4,3-a][1,41diazepine
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0
I CH !
NC=(CHa2) o-0-C-N F )
SN
N
c1

'H-NMR(90 MHz, CDCla)s:

1.1-2.3(m.6H), 2.42(1J =6.8Hz,2H), 2.68(s,3H), 2.6-3.3(m,3H), 3.85-4.45(m 2H), 4.16(t.J=58Hz,2H), 4.48-
(bs.2H), 6.35(bs,1H), 7.1-7.55(m.4H)

MS m/z(Pos. FAB): 509(M +H)"

Example 136

2-[4-{1 -(3-Butinyloxycarbonylpiperidyi}}-4-(2-chlorophenyl)-8-methyl-6H-thieno[3.2-f][1 ,2,4}triazolo[4,3-a]-

[1.4]diazepine

0
i CH N
CH=C-(CHz) 2-0-C-¥ T Y
s N
N
Cl

"H-NMR(90 MHz, CDCls)s:

1.2-2.2(m.4H), 1.96(tJ=2.9Hz,1H), 2.3-3.15(m,3H), 2.51(td.J=6.8Hz,2.9Hz,2H), 2.68(s,3H), 3.9-4.5(m.2H),
4.15(t,J = 6.8Hz,2H), 4.89(bs,2H), 6.35(bs,1H), 7.1-7.6(m,4H)

MS m/z(Pos. FAB): 494(M +H)"

Example 137

2-[4-(1-Butoxycarbonyl)piperidyl]-4-(2-chlorophenyl)-9-methyl-6H-thieno[3,2-f] 1 \2,4ltriazolo[4,3-a][1.,4]-
diazepine
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o I CHs—e

CHao= (CH2) o=0-C-Y T

- SN
!
cl

"H-NMR(90 MHz, CDCl3)s:

0.92(t,J =6.1Hz,3H), 1.1-2.2(m,8H), 2.68(s.3H), 2.5-3.15(m,3H), 3.9-4.4(t.J =6.5Hz,2H), 4.88(bs.2H), 6.35-
(bs,1H), 7.1-7.55(m,4H)

MS m/z(Pos. FAB): 498(M + H)"

Preparatory Example 55

2-Bromoethyl t-butyldimethylisilyl ether

IT"H:; CIHa
Br-(CH2) z—O—SIi —-C‘—CHS
CHs CHa

2 g of ethylene bromohydrin and 2.4 g of imidazole were dissolved in 40 ml of N,N-dimethylformamide,
to which 2.65 g of t-butyldimethylsilyl chloride were added at room temperature. After completion of the
reaction, benzene was added, followed by washing with water and a sodium hydrogencarbonate aqueous
solution and drying with anhydrous magnesium sulfate. This was filtered and the solvent was distilled off,
thereby obtaining 3.60 g of the captioned compound (yield 94%).

'H-NMR(90 MHz, CDCl3)s:
0.13(s,6H), 0.94(s,9H), 3.38(t,J =6.5Hz,2H), 3.88(t,J =6.5Hz,2H)

Preparatory Example 56

1-(2-Hydroxyethyl)imidazole

N
N N-(CH2) .-0H
L

3.56 g of 2-bromoethyl t-butyldimethylsily! ether and 1.97 g of imidazole were dissolved in 70 ml of
N,N-dimethyliformamide, to which 4 g of potassium carbonate were added, followed by agitation at 90° C for
2 hours and 40 minutes. After removal of the solvent by distillation, ethyl acetate was added, followed by
washing with water and drying with anhydrous magnesium sulfate. This was filtered and, after removal of
the solvent by distillation,m the resultant residue was dissolved in tetrahydrofuran, to which 12.6 mi of
tetrabutylammonium fluoride (1M tetrahydrofuran solution), followed by agitation at room temperature. After
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completion of the reaction, the solvent was distilled of and the resultant residue was subjected to silica gel
column chromatography (developing solvent: dichloromethane) to obtain 0.59 g of the caption compound
(yield 35%).

'H-NMR(90 MHz, CDCl3)s:

3.28(bs,1H), 3.6-4.2(m 4H), 6.84(bs,1H), 7.28(bs,1H)

Preparatory Exampie 57

0
i
N7 W= (CHa) 2-0-C-0
(—

Prepared from the compound of Preparatory Example 56 in the same manner as in Preparatory
Example 53.

Example 138

4-(2-Chlorophenyl)-2-[4-{1-{2-(1 -imidazoyl)ethyloxycarbonyl}piperidyl]]-9-methyl-6H-thieno[3,2-f][1,2,4]-
triazolo[4,3-a][1 4]diazepine

0
il CHa N
87 - (CHa) 2-0-C- AR
L 5 N
ﬂ;—][ N

"H-NMR(90 MHz, CDCl3)s:
1.2-2.2(m,4H), 2.4-3.1(m,3H), 2;68(5,3H), 3.9-4.5(m,6H), 4.87(bs,2H), 6.36(bs,1H), 7.1-7.6{m,4H), 7.42(bs, 1H)
MS m/z(Pos. FAB): 536(M + H)

Example 139

4-(2-Chloropheny!)-9-methyl-2-[4-{1 -tetrahydropyran-4-ylloxycarbony!)piperidyi}}-6H-thieno[3,2-f][1,2,4]-
triazolo[4,3-a]{1,4]diazepine
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i
0 U—C~©\

'H-NMR(80 MHz, CDClz)é:

1.0-2.2(m,8H), 2.5-3.2(m,3H), 2.68(s,3H), 3.25-3.67(m.2H), 3.67-4.0(m,2H), 4.0-4.39(m,2H), 4.5-5.05(m.1H),

4.88(s,2H), 6.35(bs, 1H), 7.05-7.55(m,4H)
MS miz(Pos. FAB): 526(M + H)

Preparatory Example 58

Phenyl 3-phenylpropylcarbonate

CHS\(N\N

S

N—/

N
Cl

0
@ (CHa) 5-0-C-0 @

Prepared in the same manner as in Preparatory Example 53 at a yield of 70%.

'H-NMR(90 MHz, CDCl3)s:

1.8-2.25(m,2H), 2.74(dd.J =9.0Hz,6.5Hz,2H), 4.23(d,J =6.5Hz,2H), 6.95-7.55(m,10H)

Example 140

4-(2-Chlorophenyl)-9-methyl-2-[{ 1~(3-phenylpropyloxycarbonyl)piperidyl}]-6H-thieno[3.2-f][1,2,4]triazolo[4,3-

a][1,4]diazepine

(Y-

'H-NMR(90 MHz, CDCls)é:

1.0-2.2(m,6H), 2.4-3.2(m,5H), 2.68(s,3H), 3.8-4.4(m,2H), 4.07(t,J =6.5Hz,2H), 4.87(bs,2H), 6.36(bs,1H), 6.7-

7.6(m,9H) .
MS m/z(Pos. FAB): 560(M + H)

0
I
-0-C-N
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Example 141

4-(2-Chlorophenyl)-9-methyl-2-[4-{1 -(2-morpholinoethylaminocarbonyl)piperidyi}]-6H-thieno[3.2-{}{1,2.4]-
triazolo[4.3-a][1,4]diazepine

0
~ I CHy —ee
0 N-(CH2) 2-N-C-N T
—/ } - i
?
cl

170 mg of the piperidine product obtained in Preparatory Example 52 and 210 mg of 4-[2-
(phenyloxycarbonylamino)ethylJmorpholine were dissolved in 4 ml of chloroform and evaporated to dryness
while agitating at 80° C. Chloroform was added and the evaporation-to-dryness operation was repeated
twice, thereby completing the reaction. This was subjected to silica gel column chromatography (developing
solvent: dichloromethane:methanol = 95:5). A small amount of dichloromethane was added to the resultant
fraction and insoluble matters were removed by decantation. After removal of the dichloromethane by
distillation, a small amount of dichloromethane was again added, followed by removal of insoluble matters
by filtration. The dichloromethane was distilled off to obtain 160 mg of the captioned compound.

'H-NMR(90 MHz, CDCl3)s:

1.0-2.25(m,4H), 2.25-3.1(m,9H), 2.67(s,3H), 3.1-3.5(m,2H), 3.5-3.85(m,4H), 3.85-4.2(m,3H), 4.88(bs,2H), 6.35-
{bs,1H), 7.1-7.6(m,4H)

MS m/z(Pos. FAB): 554(M +H)"

Preparatory Example 59

4-(Phenyloxycarbonylimorpholine

ﬁ
N\
0 N-C-O

Prepared in the same manner as in Preparatory Example 53 and purified by silica gel column
chromatography (developing solvent: ethyl acetatethexane = 5:95).
TH-NMR(90 MHz, CDCl3)é:
3.4-3.9(m,8H), 6.9-7.5(m,5H)

Example 142

4-(2-Chlorophenyl)-9-methyl-2-[4-(1 -morpholinocarbonylpiperidyl)-6H-thieno[3,2-f][1,2,4]triazolo[4,3-a](1,4]-
diazepine
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T CHa—o N
o N-C-¥ T
SN
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c1

5 ml of chloroform was added to 180 mg of the piperidine obtained in Preparatory Example 52 and 250
mg of 4-(phenyloxycarbonyl)morpholine, followed by agitation at an ambient temperature of 130° C for 12
hours while evaporating to dryness. This was subjected to silica gel column chromatography (developing
solvent: dichloromethane) to obtain 38.8 mg of the captioned compound.
'H-NMR(90 MHz, CDCls)s:
1.2-2.4(m,4H), 2.6-3.2(m,3H), 2.68(s,3H), 3.0-3.45(m,4H), 3.45-3.95(m.,6H), 4.88(bs,2H), 6.36(bs,1H), 7.05-
7.5(m.4H)

Preparatory Example 60

2-Ethoxyethyl p-toluenesulfonic acid

0

||
Ca0-(0H) 2-0-5 Y-

0

2 g of 2-ethoxyethanol were dissolved in 40 ml of pyridine, to which 5.66 g of p-toluenesulfonyl chloride
was added under ice-cooling conditions, followed by raising to room temperature. Ethyl acetate was added,
followed by washing with water and a saturated sodium hydrogencarbonate aqueous solution and drying
with anhydrous magnesium sulfate. This was filtered and, after removal of the solvent by distillation, the
resultant residue was subjected to silica gel column chromatography (developing solvent: ethyl ace-
tate:hexane = 5:95) to obtain 3.69 g of the captioned compound (yield 56%).

TH-NMR(90 MHz, CDCls)s:
1.12(t,J =7.2Hz,3H), 2.42(s,3H), 3.42(q,J =7.2Hz,2H), 3.4-3.7(m,2H), 4.0-4.2(m.2H), 7.26(bd,J =8.3Hz,2H),
7.73(bd,J = 8.3Hz,2H)

Example 143

4-(2-Chlorophenyl)-2-[4-{1-(2-ethoxyethyl)piperidy|}]-9-methyl-6H-thieno[3,2-f][1,2,4]triazolo[4,3-a][ 1.4]-
diazepine
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| CH N
CaHs0-(CHa) 2N ’ p!
S N

\=N
o

150 mg of the piperidine product obtained in Preparatory Example 52 and 140 mg of 2-ethoxyethyl p-
toluenesulfonate were dissolved in 5 ml of N,N-dimethylformamide, to which 100 mg of potassium
carbonate, followed by agitation at 90° C for 2 hours. After removal of the solvent by distillation, water was
added, followed by extraction with chloroform and drying with anhydrous magnesium sulfate. This was
filtered and, after removal of the solvent by distillation, the resultant residue was subjected to silica gel
column chromatography (developing solvent: dichloromethane:methanol = 98:2) to obtain 120 mg of the
captioned compound (yield 68%)

'H-NMR(90 MHz, CDCl3)é: .
1.20(t,J = 7.2Hz,3H), 1.5-2.4(m,6H), 2.4-3.0(m,1H), 2.64(tJ=6.1Hz,2H), 2.71(s.2H), 2.8-3.25(m,2H), 3.51-
(9,J = 7.2Hz,2H), 3.59(t,J = 6.1Hz,2H), 4.95(bs,2H), 6.44(bs,1H), 7.2-7.6(m.4H)

+

MS m/z(Pos. FAB): 470(M + H)
Preparatory Example 61

0

1
CHEC-(Cﬂz) ’."D'ﬁ CH,

1

Prepared in the same manner as in Preparatory Example 60 at a yield of 70%.
'H-NMR(80 MHz, CDCl3)s:
1.95(t,J = 2.9Hz, 1H), 2.27(s,3H), 2.53(td,J =7.2Hz,2.9Hz,2H), 4.06(t,J =7.2Hz,2H), 7.25(bd,J = 8.3Hz,2H), 7.73-
(bd,J =8.3Hz,2H)

Example 144

2-[4-{1 -(3-Butynyl)piperidyI}]-4-(2-chIorophenyl)-g-methyI-GH-thieno[3.2-f][1 ,2,4ltriazolo[4,3-a][1,4]diazepine

CH N
CH=C-(CHa) 2-N C )
S N
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*H-NMR(90 MHz, CDCl3)8:
1.4-3.0(m,11H), 1.97(t,d =2.5Hz,1H), 2.68(s,3H), 2.8-3.2(m,2H), 4.88(bs,2H), 6.35,1H), 7.1-7.5(m 4H)
MS miz(Pos. FAB): 450(M + H)

Example 145

4-(2-chlorophenyl)-4-[ 1-(dimethylaminosulfonylpiperidyl]-9-methyl-6H-thieno[3.2-f][1,2,4 ]triazolo[4.3-a][ 1.4]-
diazepine

0
CHS\ ” CHG\/[I\
S

CH,” 1[} \>
a%

100 mg of the piperidine product obtained in preparatory Example 52 and 80 mg of triethylamine were
dissolved in 3 mi of N,N-dimethylformamide, which was dropped in 4 mi of N,N-dimethylformamide
dissolving 50 mg of dimethylsulfamoy! chloride at -60 " C. Because the starting materials were left in large
amounts, triethylamine and dimethylsulfamoyl| chioride were added at room temperature until the starting
materials disappeared. After removal of the solvent by distillation, a saturated sodium hydrogencarbonate
aqueous solution was added, followed by exiraction with chloroform and drying with anhydrous magnesium
sulfate. This was filiered and subjected to silica gel column chromatography (developing solvent: dich-
loromethane:methanol = 99:1) to obtain 90 mg of the captioned compound (yield 71%).

'H-NMR(90 MHz, CDCl3)s:
1.5-2.2(m 4H), 2.5-3.1(m,3H), 2.68(s,3H), 2.80(s,6H), 3.55-3.9(m.2H), 4.89(bs,2H), 6.32(bs,1H), 7.1-7.5(m,4H)
MS miz(Pos. FAB): 505(M +H)"

Example 146

4-(2-chlorophenyl)-9-methyl-2-[4-{1-(2-thiophensulfonyl)piperidyl}]-6H-thieno[3,2-f][1,2,4]triazolo[4,3-a][ 1.4]-
diazepine

\
Cl

Prepared in the same manner as in Example 121 using 2-thiophensulfony! chloride.
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“H-NMR(80 MHz, CDCl3)é:

1.5-2.3(m,4H), 2.3-2.95(m,1H), 2.44(td,J = 12.2Hz,3.6Hz,2H), 2.67(s.3H), 3.65-4.15(m,2H), 4.88(bs,2H), 6.33-
(bs,1H), 6.8-7.7(m,7H)

MS m.z(Pos. FAB):

Claims

1. A triazolo-1,4-di-azepine compound of the below given formula and a pharmacologically acceptable
salt thereof.

(wherein R' and R2 are the same or different and represent a hydrogen atom or a lower alkyl group, R®
represents a hydrogen atom or a halogen atom, R* represents a hydrogen atom or a lower alkyl group, X
represents

(a) aogroup of the formula,

]
-0- C-,
(b) a group of the formuia,

-
Il
-N-C-,

I
R®

wherein R® represents a hydrogen atom or a lower alkyl group,
(c) a group of the formula,
(0]

il
-C-,
(d) a group of the formuia,

OR®

-0-P- .
Il

(wherein R® represents a lower alkyl group),
(e) a group of the formula,

129



10

15

20

25

30

35

40

45

50

55

EP 0 367 110 A1

I
-S-,
I

nis an integer of 0 or 1,

and Y represents

(1) a cycloalkyl group which may have a substituent(s), (2) a cycloalkylalkyl, (3) an alkyny! group,
(4) a group of the formula,

$’
C”a‘?'(CHZ)[

CN

in which R7 is hydrogen or methyl and r is zero, 1 or 2,

(5) a group of the formula, NC-(CHz),-. (wherein p is an integer of from 1 to 6),

(6) a group of the formula, A-(CHz),- wherein A represents a group selected from a pyridyl group, a pyranyl
group and a morpholino group and g is an integer of from 0 to 6),

(7) an alkynyl group having from 1 to 6 carbon atoms wherein a phenyl group or a cycloalkyl group is

joined to any carbon atom),
NC _©_ '

(8) a group of the formula,

(9) a group of the formula,

R®
) N-S0z-B-,
R®

(wherein R® and R® are the same or different and represent a hydrogen atom, a lower alkyl group, a
pyridylmethyl group or a cycloalky! group or R® and R® may be joined along with a nitrogen atom to form a
ring, and B represents a phenylene group or a lower alkylene group having from 1 to 3 carbon atoms,

(10) a group of the formula,
ClimC—CH, - HC>—

(11) a group of the formula,
i
M
D\_/N —~CHy =N} ~C—-0-—CHy~CmC—CHs—

(12) a group of the formula,
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- -
N-C—-0-CH;~CwC—CH, -
d

0

(13) a group of the formula,

(14) a group of the formula,

(15) a lower alkyl group, or
(16) a cycloalkylalkenyl group,
(17)

in which sis 1 or 2,
(18)

in which tis 1 or 2,
(19)

(20) an arylalkyl,
(21) an arylalkenyl,
(22)

in which R10 is hydrogen or phenyl, R11 is hydrogen or a lower alkyl, E is an alkenylene and u is zeroor 1

or
(23)

in which G is an alkenylene or -J-(CH2)k-, J is oxygen or sulfur, k is zero, 1 or 2, provided that when X is

EP 0 367 110 At

a

0 0 H2)

.~/ -(C s
PR

0, . -(CH2)t-

U\/}CH-

J>r—(E)u-

R10 R11

=

(Fe
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0 -0 0 0
I I I I

(a) -0-C-, (b) -T—C—. (c) -C-, or (e) -?-.
RS 0

Y is a group selected from (1) to (14), and when Xis

OR®
(d) _0"p-v

I

0

Y is a group of (15) and that when n = 0, Y is an alkynyl group of (3).

2.
. The compound and the salt as claimed in Claim 1, in which Xis (c) -CO-.

. The compound and the salt as claimed in Claim 1, in which Y is one of (1) to (16).

. The compound and the salt as claimed in Claim 1, in which X is (c) -CO- and nis 1.

. The compound and the salt as claimed in Claim 1, in which X is (a) -COO- and nis 1.

. The compound and the salt as claimed in Claim 1, in which X is (b) -NR5-CO- and n is 1.

. The compound and the salt as claimed in anyone of Claims 1 to 7 in which Y is a cycloalkyl.
9.

O N O AW

The compound and the salt as claimed in Claim 1, in which X is (a), (b) or (c).

The compound and the salt as claimed in anyone of Claims 1 to 7 in which Y is a cycloalkyl having 3

to 7 carbon atoms.

10. The compound and the salt as claimed in anyone of Claims 1 to 7 in which Y is cyclopropyl.

11. The compound and the salt as claimed in anyone of Claims 1 to 7 in which R1 is hydrogen and R2
is methyl.

12. The compound and the salt as claimed in anyone of Claims 1 to 7 in which R1 is hydrogen, R2 is
methyl and Y is a cycloalkyl.

13. The compound and the salt as claimed in Claim 1 in which Y is one of (4), (3). (16) and (2).

14. The compound and the salt as claimed in Claim 1 in which Y is HC=C-C(CH3)2-. .

15. The compound and the salt as claimed in Claim 1 in which R3 is chlorine, R1 is hydrogen, R4 is
methyl, n is 1, and Y-X- and R2 are defined with one of the following combinations:
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i
CHaNHC — H
i
CH=C-CH:CH.0 —C— CH,4
i
- NCCH.CH2CH20C — CH,
0
I
C— H
0
Ot
a
I
[-- :
0
I
C- CH,

16. A triazolo-1,4-di-azepine compound of the below given formula and a pharmacologically acceptable
salt thereof in which Y, X, n, R1, R2, R3, R4 are defined in the same manner as in Claim 1:

RY — =N
Y—(X).-.—N:]' I( R
ey

17. A triazolo-1,4-di-azepine compound of the below given formula and a pharmacologically acceptable
salt thereof in which Y, X, n, R1, R2, R3, R4 are defined in the same manner as in Claim 1:
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18. A pharmaceutical composition which comprises a pharmacologically effective amount of the
compound or the salt thereof, defined in Claim 1, and a pharmacologically acceptable carrier.

19. The use of the compound or the salt thereof as defined in any of preceding Claims 1 to 17 for the
making of a medicament against a disease against which anti-PAF activity is effective.

20. The use as claimed in Claim 19, in which the disease is an allergic disease.

21. The use as claimed in Claim 19, in which the desease is asthma.
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